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JREFOBT OIT THE PBOFOSED DEVELOPMENT OF BBOADCASTINO 

STATIONS IN INDIA. 


1. Comparison of proposed expenditure in India with that in Europe. — 
’The Government of India has now set aside a sum of Es. 40 lakhs for 
othe development of Broadcasting in India, Whilst this is a considerable 

«um of money it must be emphasised that it is negligible compared to the 
amounts spent on broadcasting in Europe, In England, lor example, 
there are at present nine oO kilowatt transmitters, one 100 kilowatt and 
four stations of 1 kilowatt and less, whilst one of 50 kilow'atts and one 
'of.lOO kilowatts are in course of erection and several more small stations 
•are projected. This involves an expenditure of well over 100 lakhs for 
transmitting stations alone, excluding the cost of the elaborate studios 
which exist in all main centres — about 13 in all. On the continent of 
Europe similar conditions obtain. In Europe, which may be compared with 
India from the point of view of size and coverage, there are over 100 high 
and medium power stations, representing a total cost of the order of 10 
■crores of rupees. 

The area of the British Isles is about 60; 0 6 0 square miles, while that 
•of India is nearly two million square miles. The population of the British 
Isles is roughly 46,000,000 while that of India is more than 350,000,000. 
From this it is clear that the service w'hich can bo given to India for a 
sum of 40 lakhs will be very poor compared with that given in England. 

2. Problems in India. — ^The problems of developing broadcasting in 
India are chiefly those of language, distance, atmospherics and poverty. 
There arc in India vast tracts of country inhabited by a rural population 
living in scattered villages. Some 90 per cent, of the total population of 
India is found in rural districts, and it is clear that one of the main objec- 
tives of broadcasting must bo to reach the village. Since, however, the 
•average income of the Indian villager' is abnormally low, and the cost of 
receiving sets in India at present relatively high, it is difficult to visualize 
any system by which village broadcasting could be made even self-support- 
ing. And in view of the great distances* to be covered, the ratio of cost 
to number of listener’s served is likely to be extremely high. 

The average size of cities and towns in India is small compared with 
those of Europe and the cities and towms are much further apart, w'ith 
the result that whereas in Europe one station can servo a considerable 
number of towns, in India this will rarely be the case. Further, except for 
the Ganges Valley and Bengal, most of the population is in coastal areas 
which increases the difficulty of providing an efficient service with a com- 
paratively small number of transmitters. 

Atmospherics — that is, the disturbances caused by electrical discharges 
— are, no doubt, particularly heavy in India, and for that reason strong 
signals are more essential here than elsewhere. At the same time, I am 
inclined to believe that the reports of atmosidieric interference in India 
are exaggerated (except in the case of very severe storms), and arise chiefly 
from the fact that, owing to w’eak stations and great distances, listeners 
in India habitually receive very w'eak signals. •’* 


*Nott , — may iiacfnlly bo noted here that '‘mnn-madc static” — ^tbat is, interferences 
'Caused by electrical devices such os tans, rcfriRernlors, neon signs, etc,,-iis likely to 
piove a Eouico of* considerable interforcrsco in India. The best way of dealing with 
this problem is by publicity and by bringing piessuro of public opinion to boar on 
•oficnaers. As in many cases tho supplicrs.ol electric devices are also the suppliers of 
<xadiu receivers, the* difficulty may tend to doercaso as broadcasting develops. 
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In all forms of interference it is not the absolute value of the inter- 
ference ■which is important but its relation to the received signal. So long; 
as the received signal does not fall below about 10 millivolt/metre, the.- » 
listener will not be greatly troubled by atmospherics. Nevertheless the- 
problem of atmospherics in India must be regarded as a serious one, ii^ 
•view of the fact that, in whatever way the sum of 40 lalehs may be spent,, 
many listeners will still be receiving weak signals. 

There is, unfortunately, very little data available regarding trans- 
mission and reception conditions in India, and no accurate forecast of the 
range of proposed stations can be made without a modicum of data on 
field strength and attenuation. The only data regarding the attenuatiom 
of wireless waves are those obtained by Ealcshit worldng under Professor 
Mitra at Calcutta and by Bulow in Madras. These data are very incom- 
plete. Since I have been in India some further work on these lines haa. 
been carried out, at my suggestion, at Delhi and Calcutta. The results of 
this work have been encouraging and seem to show that attenuation con- 
ditions in India are not very different from those in England. 

3. General discussion o! the problems of wave propagation and the effect, 
of different wavelengths. — ^In general, broadcasting over distances of 100 
miles or so makes use of wavelengths between 200 and 2,000 metres. This- 
band of wavelengths is divided into two bands usually called ‘medium" 
and ‘long’ waves. 


Medium and long waves. 

The medium wave band extends from 200 to 550 metres and the long- 
wave band from 1,000 to 2,000 metres. The strength of signal received is 
dependent to a large extent upon the wave length used. At distances above- 
20 miles or so the signal is stronger at the longer wave lengths, but 
atmospherics are more pronounced. 

The ‘service area’ of a station on medium or long waves is usually the- 
area covered by what is known as the 'direct' or ‘ground ray’. This ray 
becomes rapidly attenuated through loss of energy absorbed by the gi'ound 
itself and by 'obstacles. The attenuation of the ground wave varies with 
wave length and with the type of ground. Elat land of good electrical con- 
ductmty has the least attenuation. Hills cause a certain amount of 
attenuation and local screening, but attenuation can and does become very 
serious on ground of low conductivity such for example as rooky ground; 
conductivity and therefore attenuation will even vary according to the- 
nature of the rock and the thickness and nature of the soil covering the 
rook. Whatever be the absorption due to the ground, the attenuation is 
less for long wave lengths than for short, but atmospherics are more pro- 
nounced on the long waves than on the short. Thus we have the condition 
that while ■with the longer wave lengths the signal strength increases, the- 
strength of atmospheric interference also increases. Thete will, therefore, 
be an optimum wavelength depending on the power of the transmitter, the 
type of aerial employed and the conductivity of the soil. Although, owing , 
to the lack of data to which I have already referred, it is di’fiBcult to arrive- 
at an accurate forecast of the range of any station, it is possible to make- 
certain assumptions -which although not strictly accurate, provide indica- 
tions from wliieh reasonable conclusions may be drawn. These assumptions 
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■fcogetlier with a general survey of the problem are dealt with in the 
technical appendix. From these conclusions it appears that for low power 
a shorter wave length in the neighbourhood of 300 metres is the best, 
while for high power longer wave lengths will give the best result. "Whether 
'still longer wave lengths in the neighbourhood of 1,000 to 2,000 metres 
would prove more satisfactory it is impossible to determine until further 
experimental work has been carried out in India. 

Indirect Bay. 

In addition to the part of the wave which travels along the ^ound and 
forms the direct ray service, a considerable part of the w'ave is radiated 
into space. This part of tho wave is not attenuated by the ground. At 
night time there exists at a height of about sixty miles above the ground 
what is known as the ‘Kennolly Heaviside Layer’. This is an electrified 
layer of the atmosphere and has the property of reflecting waves back to 
the ground. The amount reflected depends upon the time of day or night 
and upon magneto-ionic conditions wdiich vary from day to day. The re- 
flected wave has two effects. At distances varying from 60 to 150 miles 
or so, depending upon the w’ave length used and ground conductivity, the 
reflected or indirect rny interferes with the ground wave and causes fading: 
the degree of this fading is independent of power. This fading may be 
rapid and severe and may give rise to considerable distortion. At greater 
distances the intensity of the direct ray is so attenuated as to be negli- 
gible in comparison w'ith the indirect ray, w^hile the signal strength from 
the indirect ray increases until al a distance of the order of 400 miles or so 
it reaches its maximum intensity. All signals by the indirect ray are 
subject to fading, but at a distance of from 200 miles upw^ards the fading 
is in. general much slower, has less distortion, and is in general less objec- 
tionable. If the signal due to this indirect ray is strong enough in relation 
to atmospherics and other interferences, it can provide a good second class 
service, particularly with receivers employing automatic volume control. 
In addition, how'cver, to the ordinary fading, the signal is liable to vary in 
' average strength from night to night. 


Short Waves. 

/ 

On the short wave lengths, below soy 100 metres, the direct rny is very 
rapidly attenuated, so that the direct ray service of even a pow'erful station 
is only a few miles. Short waves, although they are also reflected back 
to the earth from the electrified atmosphere, behave differently from medium 
and long wave lengths, in that, in general, they are normally reflected by 
a different laydr at a height of the order of 150 to 200 miles. Short wave 
transmission by the reflected ray is very much more erratic in behaviour 
than medium and long wave transmission and is liable to bo accompanied 
by very, -rapid fading, which can cause objectionable distortion. Atmos- 
pherics on tho other hand are very much reduced on the shorter wave 
lengths and the ratio between signal and atmospherics is, in general, 
much greater at -.distances of over 100 miles on certain wave lengths in tho 
short wave band''thnn on the medium and long wave lengths. A number 
of tests have been carried out in tho Dutch East Indies which show that 
the short wave lengths are a very useful medium of transmission for second 
class broadcast service, their useful range being rough][y 60 to 500 miles, 
but this depends upon the ^wavelength used, the seasfn of the year and 
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time of day. Tests have been carried out in India using the Kirkee trans- 
mitter on 31 metres, the Calcutta transmitter on 49 metres and a 20 watt 
•sransmitter owned by His Highness the Maharaja of Mysore on 49 metres. 
Eecei^tion from Kirkee varies considerably and is often subject to rapid 
fading and distortion, although signal strength is usually good. Eeception 
of the Calcutta station is usually accompanied by considerable interference 
from other stations and does not in general appeax to be very satisfactory. 
But in the test carried out from the Mysore transmitter and heard at 
Madras — a distance of 250 miles — ^the reception was remarkably good dur- 
ing the period of the test (7 p.m. to 8 p.m.). The normal and proper use 
of short waves is for long distance work. Consequently although they may 
be used for more or less local broadcasting they are liable not only to inter- 
fere with, but to suffer interference from stations at a very considerable 
distance {i-e., several thousand miles). The short wave bands allotted to 
broadcasting are at present very congested,* and until this congestion is 
removed by international agreement and a proper allocation of wavelengths 
made, the possibility of using such wavelengths must necessarily be very 
limited. If short wave stations are used indiscriminately for local broad- 
easting, chaos will result. 

4. Comparison of low power and high power. — ^The decision ns to what 
is the best wavelength and power to use depends upon circumstances. 
"Where there are a number of large towns and a very considerable rural 
population which can be included in the service area of a high power 
transmitter it may be desirable to use high power, but in India, generally 
speaking the towns are situated at great distances from one another, 
whilst the density of the rural population varies considerably. Under 
such conditions, even a very hieh powered station will not — except in one 
or two districts — provide more than one town and its surrounding country 
with a reliable service. It has been mentioned above that a second class 
service may be obtained at night time by means of the indirect ray and 
further that the usefulness of such a service depends on the strength of 
the indirect ray. It was originally considered that the night time service 
by the indirect ray from a 20 K. W. station ■rnjuld be a reasonable one. I 
have, however, taken the opportimity of listening in a number of places 
to the Delhi Station at night time and on every occasion, whether ns near 
as Lahore or Lucknow or as far as Madras or Peshawar, I have found 
that interference by atmospherics made a reasonable service impossible. 
In view of what I have said above on the subject of atmospheric interfer- 
ence I would repeat that the question is mainly one of signal strength, j.r,, 
the strength of the Delhi Station is not sufficient to provide a reasonable 
night time service. T may add that I am not judging the sendee by the 
standard obtainable in Europe. A number of reports have been received 
from distant places to the effect that the Delhi Station has been satisfac- 
torily received. I have taken the opportunity during my tour of India to 
discuss the matter with many people to find out whether they considered 
the night time service from Delhi satisfactory. In general I found that 
many did so simply because it w'as stronger than other stations. On the 
other hand, people of judgment and experience considered that the service 
was poor. My own opinion is that a power considerably greater than 20 
K.W. vdll be reqmred to give a reasonable night time service, although in 
the winter months a 20 K.W. station would probably give a fair service 
at times. 


•This difficulty is referred to in the B. B. C. Annual, 1936. 
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Tlicse reiiittrlts regarding tlao service by direct or indirect ray, are of 
course generalizations. There "will "be cases where, lor example, the Delhi 
‘station is well received outside its normal range, evert during the daytime, 
and clear of atmospherics -at night, but these cases are exceptions to the 
‘.general rule. 

Cases of very good long range reception may occur when the receiver 
is located on very high ground and particularly where there is a clear 
line to the transmitting station, such ns would occur if the receiver were 
located on the near side of high mountains. 

5 . Coverage. — In estimating the coverage or service area of a station 
various factors have to be taken into aceount — the power, the attenuation: 
due to the ground, the wavelength and atmospheric and other interference. 
A. signal on a long wave length requires greater strength lhan on a shorter 
wavelength for the same signal to noise ratio. In calculating Iho service 
areas of stations I have assumed normal ground conductivity (10“'^®) and 
that the strength of atmospherics is jiroportional to the wavelength, al- 
though in England wo normally assume that (he value of a signal is in- 
versely proportional to the square root of its wavelength. The service area 
cannot therefore be estimated on the basis of signal strength alone. In 
estimating the range of stations I have taken three figures. 

all ‘a’ service area of 10 millivolts per metre nt 800 metres wavelength ; 

a 'b* service area of 8 millivolts per metre nt 300 metres wavelength, 
and 

a ‘o' service area of 1 millivolt per metre at 300 metres wavelength. 

In all cases the actual signal strength required on any wavelength is 
proportional to the wavelength as stated above. In some cases it is 
possible that nttonunlion may bo less than normal, but it is not safe to 
assume that in any district tbis will be so until experimental data have 
shewn it to be the case. There are also districts where the ground con- 
ductivity is low and the nltemmtiou greater than normal. In such districts 
the service area predicted will not be achieved. 

In the technical appendix I have calculated the signal strength for 
vunous powers and wnvolongths and plotted curves. Erom these curves I 
have jilotlcd otlior curves showing ‘a’, ‘b’ and 'o’ service areas for various 
wavelengths, taking into account the efficiency of the transmitting aerial 
and atmospheric and otlier interference. 

The following table gives an indication of service areas to be anticipated 
for various powers: — 

‘a’ service area. 


Power. 


Height of 
trnnfimif- 
ting norint 
n<?Bnmod. 

Rnnpo in 
MilcB. 

Aren in 

fiqwoTO 

miles. 

poet 

wavolcnctlj 

motros. 

I K.W. . 


100 fr.. 

8 

200 

200—300 

r, KAV. . 


. 200 ft. 

18 

1,020 

300—400 

20 K.W, . 


. .300 ft. 

.30 

2,823 

400-500- 

100 K.W. . 


. 700 a. 

m 

0,300 

500 

200 3C. W. . 


• 700 a. 

73 

17,700 

500 
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. *b' service 

area. 


r 

"Power. 

Height of 
transmit- 
ting aorial 
assumed. 

Range in 
Milos. 

Area in 
square 
miles. 

Best 

vravo length 
metros. 

■1K.W. . 

. 100 ft. 

20 

1,200 

300—400 

6 K. W. . 

. 200 lit. 

36 

4,100 

400 

20 K. W. 

. 300 ft. 

00 

11,300 

400—500 

100 K. W. - . 

. 700 ft. 

100 

31,000 

500 

200 K. W. • , • 

. 700 ft. 

ICO 

80,000 

500 


‘c’ service 

area. 



Power. 

Height of 
transmit- 
ting norinl 
assumed. 

Range in 
Miles. 

Area in 

square 

miles. 

wave length 
metres. 

1 K.\V. . 

. 100 ft. 

30 

4,100 

400 

.•5 K. \Y. . 

200 ft. 

05 

13,300 

400—500 

20 K. ’.V. . 

300 ft. 

100 

31,000 

600 

100 K. W. . 

. 700 ft. 

IGO 

81,000 

.500 

200 K. W. . 

. 700 ft. 

190 

113.000 

500 


The service areas musl be compared with the costs o£ transmitters and 
the following table is of interest. 

(The costs are approximate and have been estimated ns shown later ir. 


this report). 

Cost of 
transmitter 
in Inldis of ■ 
rupoos. 


Sorvifo areas. 

’ 




‘n 

1 

( 

b’ 

‘ c 

« 

Power. 

Rnngo 

in 

miles. 

Area in 
square 
miles. 

Range 

in 

miles. 

Area in 
square 
miles. 

Rnngo 

in 

miles. 

Area in 
square 
miles. 

1 k:.iv. . 

l-3^* 

8 

200 

20 

1,200 

30 

4,100 

6 K. W. ‘ 

#•83 

IS 

1,020 

30 

4,100 

15 

13,300 

20 K. W. • 

. 6-0 

30 

2,825 

00 

11,300 

100 

31,000 

100 K. W. . 

. 13-0 

J5 

9,600 

100 

31,000 

160 

81,000 


It will bo noted that five 5 K.W. stations cost approximately the same 
as two 20 li.W. stations and g^ve roughly the same service areas. But in 
general it is thought that five 5 K.W. stations would provide a better 
distributed service than would be pven by two 20 K.W. stations. For 
reasons which I have already stated five 5 K.W. stations uould serve 5 
main toums as well as the rural population around them, whei’eas two 20 
K.W. stations would serve only 2 main towns and a correspondingly greater 
proportion of villages. Thus even if the total rural population served in 
each case were the same, the total urban population would be eonsidcrably 
greater in the case of the five 5 K.W. stations, and it is the urban popii- 
lation from which income by licenses is more lilcely to be obtained. 
Moreover, it is probable that a general awakening of interest in broadcast- 
ing will be better stimulated, at any rate at first, by a number of small 
local stations than by a few large ones. 

*ThiB cost inclndes a small studio which will be housed in the same building as the 
iransmitter. IE'ot other powers the studio is separate and nol^i included in the above costs. 




7 


A comparison ot 1 IC.W. and 5 K-W. stations shov's that the service 
•■area is greater in proportion to the cost with 5 K.W. than with 1 KAV. 
'The choice between these two powers must rest upon a calculation of the 
rfiotal areas which it is required or desirable to serve in each district. In 
some cases a useful area will bo served by a 5 IC.W. station uhich would bo 
no better, if ns well, served by two smaller stations. Conversely, an im- 
portant town in sparsely populated country, might be adequately served by 
a station of 1 K.W. or oven less. 

Generally speaking, T would suggest that the arguineuts in favour of a 
coiupai'nliveiy larger number of stations of Iho order of !> Iv W., as against 
a lesser number of 20 K.W., are in Lidia, at the present time, very strong. 

The ease for a veiy high jiowercd slalion is somewhat diff'^Tonl and 
depends not only upon the particular conditions in India but also uijon the 
desirability of acquiring further data. I belicic that it is di'.sirahle — and, 
even with the present grint, worth the cost — to e.st<'iblish one really liigh 
powered station in India. Such a station would provide an inialunble 
indication of tlio possibilities of a reliable night time sonicc o\er the 
greater part of India, and of the practicability of developing broadcasting, 
later on, from a few high pouered .sl.alions serving vast ureas, a system 
'which may bo ultimately desirable both from the strategic ond financial 
.points of view. There is, moreover, in the Ganges valley in the noighbour- 
hoocl of Allahabad a point at which sucli a station might very well be placed, 
since it vould include four impurtunt cities and cover an area wlios(‘ lan- 
guage i.s nob only more or loss hoinogcneon.s but more or les-. common lo 
the whole of India. It may bo argued that in mal»ing this ))ro|.osnl J am 
countering my own views, advoentod aboie, on the desirabihtv of small 
stations. It should, however, bo pointed out that while, under present 
‘Conditions and with present funds to draw upon, small stations ajipear 
-desirable, it is reasonably certain that large stations will have to be estab- 
lished as the service develops. Under present conditions, however, owing 
chiefly to language difficulties, the Ganges valley and Bengal alone offei 
suitable areas for high powered stations, and the latter, froni a language 
point of vic'v, WDuld not i)rovido a suitable night time service outside its 
•own boundaries. It must be remembered, moi’cover, that broadcasting 
will itself tend to develop in course of time a uni(.y of laugiiagc, and may 
thus open up areas which arc at present unsuitable, from this point of 
view, for long range stations. 

0. Results of tour. — ^Alr. Kielden, Mr. Bancrji and I havo mndo an cx- 
■lensivo, although rapid, tour of India. During this tour wc visited the 
following places: — 

Lucknow, Allahabad, Benares. Calcutta, Ntigi)ur, Hyderabad 
(Deccan), BezAvada, Ellore, llnjnlmniiulry, Madras, Afadura, 
'IVichinoiJoly, Bangalore, Bombay, Bnroda and Alnnedabad. 

Peshawar and Lahore bad been visited during n previous tour by 
Mr. Ficldcn and myself. 

1. found this tour of considerable value m giving me an idea of the types 
•of 'country over aa'IucIi .service is required. The type of country was 
studied particiilnrly in conjunetion with figures of density of po])ulation, and 

^ "the opportunity was taken of discussing Broadcasting wifh influontinl and 
Tmowlodgable persons in many jilaees. I also obtained some idea of the 
'topographical and geological nature of the country which I should liavc 
found difficult to obtain satisfactorily from maps alone. 
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North-West Frontier Province . — The density of population in the- 
Korth-West Frontier Province is not high, being only about the same as- 
that of the Central Provinces. The type of country from the point of vievr 
of broadcasting is varied. The Peshawar valley is more or less flat and 
appears to have good conductivity and extends for from 20 — 50 miles fiom- 
Peshawar itself. The rest of the North-West Frontier Province is, how- 
ever, hilly and rocky and has presumably lower conductivity. 

Whilst a small station at Peshawar will and docs give a service over the 
flat country of the Peshawar valley, a service to the whole of the North- 
West Frontier Province would require a high powered station which would 
not be justified in view’ of the low density of population. 

A small station of 250 w’atLs aerial xiower has been erected ns an experi- 
ment in Peshawar and a scheme for the supjfiy of community recoivers* 
has been comnicuccd on an experimental basis. The c.\perimcnt appears- 
to be a suectss and there is certainly no lack of cnthusiapin for broadcast- 
ing. I was informed that satisfactory reception is obtained all the year- 
round up to a distance of 30 miles and up to gioaler dis-tances in winter. 
The range is certainly greater than w’onid be expected from a station of' 
this power but it may be that atmospherics are not as intense as in other 
parts of India. 

Mr. Fielden and I look the opportunity while in the North-West Frontier- 
Province to visit several villages in order (o see for oiir-selvcs the reac- 
tion to community liroadcasting and we found that very considerable- 
interest and ontliusiasin w-ns displayed. 

It would bo a pity to disoontimic broadcasting in the North-West 
Frontier Provmec in view of the ontliusiasm which exists mid further a 
station in this district may be of stValcgic importance. 

The Punjab . — ^In the Punjab the country is mainly flat and appears to- 
be suitable in general for broadcasting. It is being developed by irrigation 
canals and we were given to understand that this bad led and is leading, 
to the development oi rich coinmiinilics in the canal rones who should bo 
able to afford to buy receivers. It is fortunate ilmt in Ibis area u hydro- 
electric scheme is being developed. This will, in man.v cases, make it 
possible to use mains operated receivers, oven in rnr.il di.strlcts, and so 
reduce maintenance costs. 

A small transmitter already exists in Lahore which has been built and 
is run by the Young Men’s Ohrislian Association. It was coiislruelcd at 
the minimum of cost and is not therefore to be cc.nsiderc-d as a liigli class, 
transmitter of modern design. Nevertheless, this transmitter does give a. 
useful service over a limited area and is serving at the moment a useful 
purpose in keeping alive an interest in broadcasting. 

The total population of the Punjab according to the 1931 Census is 
approximately 24 million as against approximately 49 million of the- United' 
Provinces, while the total area of the Punjab is slightly less than that of’ 
the United Provinces. Lahore is not only a rapidly growing city but an 
important cultural centre w'ith a University and a large number of colleges^ 
and would be likely to provide an abundance of likely programme material. 

I have reebmmended later in this report that a high power station bo- 



9 


erected in tl^o United IProvincea, and whilst the Punjab docs undoubtedly 
offer opporbunities for broadcasting, it is nob possible in view of the ^'ealcr 

claim of the United Provinces and the limited resources avuiluble to * 

consider the estnblishmcnb of trunsmitlors on a largo scale m the lunjnl). 

' The Delhi station docs cover a portion of the Punjab, bub us I have ex- 
plained before the night time signal is not suflicient to provide a service 
to the parts of the Punjab remote from Delhi. Tlicroforo, I consider that; 
one station of hiedium power in the Punjab would be juslhicd. 


The Vniicd Provincce and Bihar and Orissa . — ^The density of xiopu- 
lation in the Ganges valley is of course very high. Tlie country is lint 
and has probably a good conductivity and a good service should bo obtained: 
from a station or stations in this district. The main towns arc Luclniow, 
Cawnpore, Allahabad, Benares and Patna and the languages, I understand, 
are practically the same throughout the whole of the United Provinces. 

As I have already noted, , the Ganges valley appears to offer an ideal 
situation . for the establishment of a high power traiismitlor. If ^this is- 
not accepted, the allematvvo would bo to establish smaller stations at 
Lucknow, Benares, Patna and possibly Allahabad or Gorakhpur. 


The district of Gultaclc is heavily populated, and relatively wealthy, 
and a low power station at Cuttack might be considered as part of future 
development. 


Bengal . — ^Bongnl also has a high density of population. In iho 
Calcutta area, however, the majority of the population is situated in 
the city of Calcutta itself and on the banks of the Hoogly to the north- 
of it. In Eastern Bengal, Dacca and Mymensingh the population is 
particularly dense, there being over 600 persons to the square mile. 
In the opinion of officials and non-officials who mot us in conforonco at- 
Calcutta, it would bo more desirable to servo the congested areas in. 
Mymensingh and Dacca than the relatively sparsely populated districts- 
in the vicinity of Calcutta itself. This could not bo done effectively 
from Calcutta or its immediate neighboui’liood except witli a very high 

powered transmitter, 

% 

Madras.— The Madras Presidency presents considerable difficulties- 
in that the population is spread along iho coastul area, that density of 
population occurs chiefly in two' widely separated districts-— the deltas, 
of the Cauvery and Godavari rivers, wiicro comparative wealth is also- 
concentrated— and that there arc two clearly dctincd language areas- 
with their boundary situated just to Iho north of Madras city. This- 
last factor is likely to detract considerably from iho value of a hi"h 
powered station placed at or near Madras itself. Moreover tlio pon^r 
of such a station would bo to some extent wasted on the sen. 


It IS interesting to note that, after discussing the matter at some 
length a representative group of officials and non-officials in Madras- 
did not consider that it would bo advantageous to serve an area groaior 
^an-; about 60 miles from Madras at the expense of a service to iiio. 
more thickly populated districts of Bajnbmundry and Trichinopoly. 

, Ceniral Provinces.— The population of the Central Provinces is, of' 
compared with that of the United Provinces, 
Bengal and Ma^as, and it is doubtful whether the eslnblisliment of a 
station could be justified with the present resources in view -/'f the 
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•x)bvious claims of other districts. The idea, so frequently canyassed, 
of a short-wave station or a high powered medium wave station at 
INagpur serving the whole of India is not in my view a practicable one. 
There are, apart from dialects, at least three distinct language areas 
in the Central Provinces, and this factor would militate against the 
effective use of a high powered medium wave station which would also 
largely waste its energy on sparsely populated areas. The language 
difficulty would be still further conaplioated in tlie case of a short-wave 
station serving a wider area. Moreover the arrangement of suitable 
programmes for such stations would be likely to prove both difficult 
and costly. Considerable interest in broadcasting was, however, 6ho^vn 
during our visit to Nagpur and it was clear that there were many people 
who would be prepared to help in its development. Tliis is perhaps one 
•of the cases in which n small transmitter of say, 1 Ivilowatt might be 
established to oneour.age an interest in broadcasting at a point far removed 
from other stations, and might eventually become self-supporting. 

Bombay . — ^In the Bombay Presidency, there arc problems somewhat 
similar to those of Madras. The population is largely concentrated in 
coastal areas, and the inland Marathi speaking districts are relatively 
sparsely populated. The concentration of wealth and population is 
chiefly in and around Bombay, and in Ahmeclahad. Bombay, or pre- 
ferably an inland point such Poonn, might ultinintelj become the 
centre of a Marathi service, and Ahmednbad tlio centre of n Gujerati 
service: but at the latter place the problem is complicated by the proxi- 
mity of the various districts of Batoda, from which no license fees would 
presumably be obtained, and where State schemes for broadcasting are 
contemplated. It would seem that Ahmcdabnd is n better ns well ns a 
‘richer centre than Bnroda : on the other hand we were given to under- 
stand that if a "joint" station were established in Barodn, the Govern- 
ment of that State would be jtrepared to contribute generously towards 
its cost. 


Sind . — The Province of Sind is so sparsely populated that, in view 
■of the resources available, it has not been thought that there was justi- 
fication for the establishment of a station in it. It is understood that 
the municipal authorities at Karachi are contemplating a very small 
scheme, and if a convenient awangement can bo made, some solution 
of this particular problem might be reached. I would, however, refer 
m this connection to my notes on "Independent developments". I have 
further noted under "Future development" the desirability of establishing 
•-a station at Karachi when further funds become available. 


7. Conclusions as to the most effective stations.— It was orirrinnllv 

'bZw Calcutta, MnS and 

proposal was made it was intended to spend the 
Rs on SliJl Broadcasting Since then, however, a further 

f ^ ^ ^ bas been proposed making Bs. 40 lalchs in all. It was 

^ Bombay and Madras stations with twin 

transmitters to cope with the difliculty of the two languaLrin ^ch 



11 


From the figures previously mentioned rcgiirding service areas it will 
"he seen that a 20 K.W. station in Calcutta will by no means serve the 
•^hole of Bengal, nor would it give any effective service to the Mymeu- 
ssingh and Dacca Districts which are heavily populated, whilst o gi'eat 
part of its effective service area would be wasted on sparsely populated 
•districts. 

A 20 IC.W. station at Madras would not give an effective sendee to 
thickly populated districts of the Presidency, such as Eajnhinundry 
and Trichinopoly : it would have to serve three languages (if English 
he included) : and at least one-third of its effective service ai'ea would be 
■wasted over the sea. 

Equally the effective seiwice area of a 20 K.W. transmitter at or 
near Bombay would be largely wasted on hilly and thinly populated 
•districts, and the sea; it is doubtful whether such a station avou1(![ 
provide an adequate seiwicc even at Poona, whilst no reliable service 
would be given to more thickly populated areas such as Surat and 
Ahmedabad. 


In considering the Madras and Bombay Presidencies it must be 
"borne in mind that development will inevitably be influenced to some 
extent by the broadcasting policy of the neighbouring States. The 
Government of His Exalted Highness the Ni/.nm, for instance, at pre- 
sent contemplates the establishment of stations at Hyderabad, Aiiranga- 
bad. Gulberga, and Warangal. In jllysoro it is ] 50 Ssil)Io that stations 
■'Will be established at Baugaloi*e and Shiixioga> or in thoir vicinity. 

After careful consideration of the amount of inonej' availablo the 
area to bo covered, and the results up to dale of the Delhi station. I 
am very doubtful whether 20 K.W. stations are likely to give the bpst 
.results, and my opinion is that a bolter and more distributed service 
•could be obtained by using a larger number of lower power transmitters. 
Service area is by no means proportional to the power of a station and 
in consequence for a given total power ii greater area can bo covered 
by a number of smaller stations than by o few large stations (U. tlie 
same approximate area M-ill be covered by five 5 K W transm’ittpvn 
lotallmg 28 K.W. and too 20 K.W. .mnamitSs teWUng 40 K w.™ 

A large nuinbor of smiill stations docs however, present the dinipiillT 

scheme will be greater than that of a few high ];owor stations. On throth^ 
hand the ireful service area will be greater and a number of small powS 
he iiJore effective in deuliug with rural progi-ammes and llio 
a3a® s^"«»hi(ing local interest in brondonsling over 

In the case of a number of relatively low power stations Dip 
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In addition to providing a greater service area, a number of relative- 
ly low power stations will serve a greater number of towns. The urban, 
population served will thus be considerably greater than in the case of 
fewer higher power stations, and from the point of view of stimulating 
an interest in broadcasting and the collection of revenue by licenses the- 
urban population has to be considered. 

It would, however, be of considerable interest to try the effect of 
at least one really high powered station. I have already given it as 
my opinion that the night time indirect ray service from a 20 K..W. 
station is inadequate. I believe, however, that a reasonable service- 
could be obtained from a transmitter having a power of not less than. 
100 IC. W. The most suitable district for the erection of a high powered 
station would be in the Ganges valley. This is a very thickly populated! 
district, and there are several large towns which could all be served by 
the one high power station, viz., Lucknow, CaTOpore, Allahabad, 
Benares. The language of this district is Hindi, which is the most 
universally spoken language of India and is therefore the most suitable 
for programmes which can be heard over a very large part of the 
country. 

! 

My proposals therefore for the most effective distribution of stations- 
in India are as follows: — 

(i) United Provinces, Bihar and Orissa. — A station located approximate- 
ly half-way between Lueknov/ and Benares will be about 30 miles north 
of Allahabad. This station should have a power of at least 100 IC.W, 
and should employ a high efficiency aerial. It is not possible to give- 
any accurate estimate of the range of this station, but from tho data 
available it is estimated that the useful range of the station will be 
between 100 to 160 miles for the direct ray, that is, during the day: at 
night time the whole of Northern India, at least, should receive a 
reliable signal. On a -wave length of 500 metres the field strength of a, 
100 K. W. station would bp of tho order of 5 to 0 millivolts per metre 
at 100 miles and a wavelength of not less than SOO metres should be- 
used. Lucknow and Benares are situated at a distance of 80 miles from 
the proposed high power station and the signal strength in each place 
should be about 9 millivolts per metre; a very good signal. Cawnpore. 
at 95 miles, will get about 6 millivolts per metre; still a good signal. 
Whether or not a wavelength above 1000 metres would be even more 
effective it is impossible to say without more knowledge on the subject of 
atmospherics, and I do not consider that any stations should use longer 
wavelengths until the experiments which will be discussed later in this- 
report (under the heading of Eesearch) have bx.en c.arried out. The Cuttack 
District would receive a night time service from the proposed 100 K. W. 
station near Allahabad and it is thought that this should suffice for the 
present, although, since the Cuttack District is thickly populated, a^ 
station of 2 or 5 K.W. in this district may be justified as part of a 
future scheme. 

The district around Patna will receive a service of sorts from the 
100 K. W. station and while this may suffice for the present it may be 
found desirable to supplement the service in this district by a local trans.- 
matter of 2 or 6 K-W. as part of a future scheme. 
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Jicnqal—AB a 20 K.W. fitatbn will not serve Uie whole o£ 
Bc4al and will not give a reasonable service lo the Uncltly 
districts of J^Iymensingh and Dacca, the alternatives arc, either a si gle 
station of much higher power than 20 K. Xy or else a number of loner 
powered stations. If the money is available a single ^ «> P 

station 30 miles or so north-east of Calcutta would bo the best proposi- 
tion, particularly as there is only one language in the Avholo of llongal. 
Sufficient funds are not, however, available, and (since a night tune 
service from Bengal would not be particularly suitable for the rest of 
India) I consider that for the time being the existing Calcutta station 
would be sufficient for the needs of the Calcutta District itself, and 
that in addition a 5 K.W. station should bo established near Dacca 
with a small studio in Dacca and that any further development be loft 
until further data and more money are available. If it is decided to 
leave the present transmitter at Calcutta for the time being then tins 
transmitter should be brought up to date. This can bo done at a rela- 
tively small cost. It has been done in the case of three similar 
transmitters in England which arc still working satisfactorily. If, how- 
ever, it is thought that Calcutta should be equipped with a slightly 
more powerful and more up-to-date transmitter, a station of 5 K. W. 
power could he installed using possibly a hotter aerial system than is 
aised at present. 


{iii) Madras Presidency . — ^The district around the city of ^Iiidras and 
the city itself can bo adequately served by a 5 K.W. transmitt(-r on the 
outskirts of Madras city. A. possible site north-west of the city has 
been examined and thought to bo satisfactory. 


The Bajahmuudry District can also be served by a 5 K.W. trans- 
mitter near Baiahm undry. Trichinopoly, including Tanjoro and the 
Cauvory Delta, can be served by 6 K. W. transmitter near Trichino- 
poly until a studio in Trichinopoly. 

In this connection it may be noted that Madura would not be well 
sorvodi by a 5 K. W. station at Trichinopoly ns the district between 
Trichinopoly and Madura is_ both liilly and rocky and the distance is 
just over 70 miles. Madura is an imporl.ant town with a large pojiulntion 
and is also the centre of a thickly populated area, A low power station 
may be plaecd at Madura, if resources permit, or alleniuiivcly ns part 
of a future scheme. 

(iv) Bombay Presidency . — ^The city of Bombay and the outlying dis- 
trict up to 20 or 30 miles is served by the present transmitter nncT it is 
thought that, as in the case of Calcutta, this is relatively satisfactory 
for the time being if the transmitter is brought up-to-date. ' A 20 K. W. 
transmitter would increase the service area up to about 80 miles, but 
would not include any other large town nor would it give a service to 
the whole of the Presidency or to the Ahmodnbnd or Surat Districls, 
A transmitter of a few kilowatts power should bo esiablislied at 
Ahmedabad to serve that district. 

(a) Lahore.— In view of my previous remarks a 5 K.W. station at 
Lahore appears justified. 

-(nf) Naqvvr. —Jn view of the conclusions arrived at as a result of my 
tour of India, already discussed, it does not appear that a high power 
■station for the Central Provinces would be justified. But a low powered 
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station ot the order of 1 K.W, would stimulate an interest in broad- 
casting in the Central Pi-ovinocs. In view of the enthusiasm displayed by 
officials and non-officials at Nagpur, such a station would not bo wasted. 

(uu) Peshoioar, — As a small station has been erected at Peshawar 
and is serving a useful purpose, it is i-ecomnienrled that the existing 
transmitter bo talcon over ns part of the present scheme.’' 

Short wave. — An experimental transmitter havirjg a j)ower of 5 
Itilowails and ca]ial)l(‘ of being fairly readily adjusted to difierent wave 
lengths from 20 metres up to 100 metres should be erected with tho 
minimum of delay so that tests may he immcdinlyly carried out to 
determine the useful service area obtained on different wave lengtlis at 
different times of tho day and night in India and whether a jjsoful 
regular service can bo obtained by means ot short waves, 'J'lio best 
place for tliis short wave exjierimontal station is at l^elbi, mainly be- 
cause it is the bi'adquarlers of the IJroadeasling Service and froit> (hat 
point of view will be tho most convenient. If it is found that a useful 
service can bo obtained on short waves then short wave stations should 
bo erected at Calcutfa, ^fadrns, and Bombay to work on the wavy lengths 
which as a result of tin* ti-sts friuii tlu Delhi expcrimcnlal station 
are found to be most suitable. If, a^. is (juiti- possible, short waves 

arc found to provide a useful service, there will necessarily be a delay 
of two to three yoavR before a short wave plnji including sintions at 
Calcutta, Madras and Bombnj’ can be put into operation, and it may 
therefore bo considered a wi.sor plan to proceed immediately with, tho 

erection of short wave transmitters at those places. The additional 

sum involved will bo of tho order of Es. .'J lahha and if is a matter of 

policy to decide whether it is worth while spending Es. lahhn on n 
speculation when for the same money two or three small power medium 
wai’o stations could he erected which would jtmvidi* a definite and use- 
ful sor\dce over relatively small areas. On tho >v}inle I con.sider that 
the eurrcct procedure is to limit expenditure, in the first place, to ono 
short wave cxporimenlal station at Delhi, particularly in view of rny iwc- 
vious remarks to tho effect that the indiscriminate use of short waves 
may lead to chaos. 

8. Costs of apparatus. — ^I hove been supplied with specifications and 
prices of transmitters from both the Marconi Wirelcs.s Telegraph 
Company and Standard 'IVlejihoncs and Cable.'? rompnny. 

Tho prices are ns follows: — 

jrnreon! Win'IoH.i .SlnrtttnntTetf- 
Powcr, Teleprnjih Co. jihnnfJt A Cables. 

Co. 


100 K.W. . 






Kb. 

4. St, 000 

Ks. 

.5,00,000 

50 K.W. 






.n..''i.’;.ooo 

4,12.400 

"0 K.W. 






2,00,000 

2,01,000 

10 K.W. 






1,. It. 000 

1,2.5, .500 

5 K.W. 






00,000 

l.OS.lOO 

2 K.W. 






07,400 

37,000 

1 K.W. 






47,000 

.14,400 


•It is of interest to note lli.af llic Afcli.an Government ijropofc.s to erect e JO- K.W. 
station at Kabul and timt this station vrill nt times l;e audibte in Prsliavrar. 
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It will be noted that for thje higher power transmitters Marconi's, 
quotation is the cheaper, while for 10 IC.W. stations Standard’s quota- 
tion is the cheaper. 

Marconi, again, is cheaper than , Standard .‘for 6 K.W. stations, buts 
more cxijcnsive for 1 and 2 K.W. stations. ‘ 

In estimating the overall- capital costs .of transmitting stations I have 
assumed that staff quarters will be required for 100 K.W. and 20 K.W. 
stations; while for 5 K.W. stations the transmitter may be placed suffi- 
ciently close to a town where living accommodation shovUd be available. 

For high power stations and for Bombay, Calcutta, and Delhi I 
have allowed for large stu^o buildings and have provisionally allotted? 
Es. 2,00,000 for each. For 6 K.W. stations a less elaborate studio would 
be required and the cost will in consequence be less. I have allowed 
Es. 70,000 at each station for studios. 

Smaller stations of the order of 1 K.W. can in many cases be located 
inside towns and in the same building as the studio. I have allowed 
a total of Es, 70,000 for studio and transmitter building and site for,- 
such stations. 

I estimate the total costs as follows: — 


Estimated -TTanemitler costs. 


100 kw. 

Transmitter, £30,260 (Marconi) 

Aerial and earth (special aerial) 

Erection, Freight, Customs, 'etc. ot 20 per cent, 
Site ....... 

Building ...... 

Power Plant ...... 

Staff quarters 


Es. Eb. 

4.84.000 

1.07.000 

1 . 20.000 
26,000 

1,60,000 

1,60,000 

1.00,000 


Total 


11,36,000 11,36,000; 


SO kw. 

Transmitter, £20,100 (Marconi) 
Aerial and earth as above 
Erection, etc. 

Site , , , . . 

Building .... 
Power plant 
Staff quarters 


3.48.000 

1.07.000 

91.000 

26.000 
1,00,000 

1 . 10.000 
1 , 00 , 000 , 


Total . 8,81,000 S.Ol.OOO-i 
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'^0 kw, 

Trammittor £1C,0S0 (Marconi) • • • 

Aerial, etc. ns for Doliii . • • • • 

Erection, etc. ...... 

Sito . ....... 

Building ....... 

Quarters ....... 

Power plant, extra for mains supply 


Rs. 

2,08,000 

30,700 

.18,000 

30,000 

08,000 

1,00,000 

8,700 


Total . 4,01,. 700 


Rs, 


4,04,500 


Tninsmlttor £7,4 lO (Marconi) . • 

• • 

1,00,000 

A'’rinl, otc. ..... 

• • 

12,000 

Erection, etc. . . . . 

• • 

22,000 

Sito 

• • 

9,000 

BiiildingH ..... 

• • 

40,000 

(Power from main*) ; no qiinrtorB) — 

Total . 

1,83,000 


1,83.000 


Transmitter £2,470 (S. T. A: C.) . 

Aorinl,olc. ..... 
Eicrtion, ole. .... 
Site, buildings, otc. toineludo sttulio also 
rurniluro, musical inhtnimonls, ole. 


33,100 
8,000 
7, COO 
80,000 
8,000 


Total . 1,30,700 


1,30,700 


KotL /, — For 2 k«. S. T. & C. traa'aiitters the cost is only pliglitly giraler 
(Rs. 1,300) and fiom tlie jwint of view of t^^lmaling approxiinale costs it is inim.steriiil 
whether o. 1 kw. or a 2 kw. .stntinr, is considered. 

JVo/c 2. — Xoliiinc has I'ceii allowed in the above crtimales for co»t of line between 
studio and traiisaultor, hut in niost c.aees the line will he eh.irged on a rcnt.il )i.ssi.s 
and will thercfoic come uuder the heading of reciiricnt o\penditiire. 

Note on pourr couls . — ^]^or liinh power tmiianiitlcrs tho power costs 
w'ill naturally bo a considerable ifem of the runnin" costs; and it in neces- 
sary to consider this point in connection with llic ty)io of transmitter 
employed as tlio power constiinplion is diflcivnt for diflorcnt types. For 
a tran-smitter of normal douign the ratio of total ]inwrr to aerial power 
is of tbo order 5 :1. The Marconi Coin])nnv ndvocato a “floating 
carrier” system by means of which the power is considerably reduced when 
there is no modulation and is appreciably reduced during normal modula- 
tion. 

The Standard Telephones and Cables Company advocate a class "B” 
high power modulation system in which the power consumption is of tho 
same order as that in the “flouting carrier” syslom. 

In a “floatiiig carrier” transmitter difhciiUies are experienced when 
reception is carried out at considerable distances at night time and in the 
case of the Beromimstcr transmitter, which employs this system, it is 
understood tho .“floating carrier” is only used during' the day* time. The 
dass “B'.’ mpdjflaijpn system does not suffer from this difficulty. 
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Dctailt of proposed scheme and costs. 

t 

Rs. 


Allahabad . 

• 


M.W. . 

• 

• 

100 K. W. 

11,56,000 

Do. 

• 


Studio.s . 

• 

• 

• • 

2,00,000 

■'Delhi . 

. 


M.IV. . 

• 

• 

20K.W. . 

3,76,000 

Do. 

. 

0 

S. W. . 

• 

■ 

5 K. W. . 

1,60,000 

Do. 


• 

Studios . 

s 

• 

• # 

2,00,000 

■■■Dombay (modifications 
to prosont gear) . 

• • 




10,000 

Do. 

. 

• 

Studios . 

* 

• 

“ • • 

2,00,000 

*Cnlcutta (Modifiontions to 
prc*Foat gear) 




• • 

10,000 

Do. 



Studios . 

• 


s 

2,00,000 

Madras 



M.W. . 



6 K. W. . 

1,83,000 

Trichinopoly . 



M.W. . 



5 K. W. . 

1,83,000 

' Do. 



Studios . 

« 


• • 

70,000 

Rnjnhmundry 



M.IV. . 

• 


5 K. W. . 

1,83,000 

Do, 



Studios . 

• 

• 

* 

70,000 

Lahore . 



M.W. . 


• 

5 K. W. . 

1,83,000 

Do. 



Studios . 


* 

• 

70,000 

Ahmcdnbad ■ 



M.W. . 


• 

2 K.W. . 

1,36,700 (i.s.) 

Dacca • 



M.W. . 


• 

6K.W. . 

1,83,000 

Do. . 



Studios . 

« 

• 

» , 

70,000 

Nagpur 



M.W. . 

• 

• 

2 K. W. . 

1,30,700 (l.B.) 

Peshawar 



M.W. . 

• 


0.25 K.W. 

50,000 


40,19.400 

Short wftvo rolnying 
rocoivor for Dolhi. 

(Approxiinntoprico only). ,, .50,000 

Totnl . 40.09.400 


PoFsiblc additions to this schcniu nro stations of 1 or 2 K,W. power at Cuttack 
and Madur.'i, but tlic oirction of stations at theso places may bo left for tho presen* 
and may form ]).irt of n Inter scheme. Tho estimated costs nro Rs. 1,55,000 in each ease 

.Vote. — i.s. — including studio. 

10. Note on aerials. — In the caso of 20 K.W. elation and less I have 
not provided for high efficiency aerials, but for 300 ft. ordinary masts in 
the case of 20 N.W., 200 ft. in the case of 5 K.W. and 100 ft. in the case 
of 1 K.W. or 2 K.W. 

TJiqh eijictennywrriuh. — ^I’ho use of Iiigh ellieioncy aerials is becoming 
increasingly popular and it is being generally realized that tho theoretical 
high efficiency of such structures is in practice well worth while. 
Whether such dcviee.s are economical or not depends upon whether 
the increase of radiation efficiency is of greater value than the increase 
of cost. For high power .stations ' there is no doubt that a high efficiency 

•These Rlafiona nlrc.adv exist; 

tho naq‘> of Wadras no ptnvjsion has boon mado for studios as Jt Js wdorsiood 
that tho Madras Qovornmont ig p^pocod to boar tho cost of studios. ._ ; ' '' 
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aerial is wor6h while. The rcsulla obtained from tlie new Lisburn station 
in Northern Ireland are very oncoiiraging, and, partly ns a result, the 
aerial system at North Sootland stations is being converted. 

Prices of high efficiency radiators arc much lower than they were, 
m fact they are comparable with the prices of aerial .systems in which 
two masts arc employed and it w'oiild be interc-sting to obtain quotations 
and to compare power gained from efficiency figures which I can supply 
from England. I understand that the Standard Telephones and Cables 
Conrpany arc prepared to quote reasonable prices for snob radiators. The 
names of other firms can be .supplied by the British Broadcasting Corpora- 
tion. It is my opinion that the mast radiator type of aerial will he found 
suitably economic for nil jiowers. 

11. Population served. — ^Tlie following inble shows fbe toial population 
served by the various stations already existing and in the proposed s^ieme. 
\s far ns the rural populnlion is concerned 1 have obtained the figures 
from a map showing the density of population in various areas, while, the 
figures for urban population have been obtained from the latest Census. 
Tho figures for rurhl population should ho considered ns approximate: — 

llurni populnlion '■crvctl by 


■Dmlncl or 




Main Twn 

or 

Urban 

Province. 

■a’ 

•b’ 

•e’ 

Towns. 


Population 


Service 

Service 

Servieo 



ECn'od. 


area. 

area. 

aien. 




Punjab 

300,000 

1.230.000 

4,000,000 

I.abore , 

• 

.700,000 

United Provinces 

4,300,000 

1 1,000,000 

30,700,000 

l.iieknow. 

« 

300,000 





Cav njiore 

• 

202,000 





Benares . 

• 

213,000 





Allnhobnd 

• 

21 1.000 

Calcutta 

l.’iO.OOn 

OtO.OOO 

3, .’500, 000 

Calcutta . 


1.200.000 

r*ncca 

71. >5 ,000 

2,000,000 

0,300,000 

IDiieca 

• 

310,000 

Central Provinccn 

(10,000 

300,000 

000,000 

Xatrptir . 


.723.000 

Bajabmundrj' 

410,000 

1,000,000 

5.000,000 

Bajnliimindry 


170,000 

Madra'* 

300,000 

1,200.000 

4.000,000 

Madras , 


f.t7.ono 

Triohinopoly 

400,000 

1,000,000 

.7,000,000 

Trifliinttpoly 


270,000 

Tlombay 

00,000 

370,000 

1,000.000 

Bombay . 


1,271,000 

Alimedabad 

120,000 

600,000 

l.sno.ooo 

Ahinedaliad 


300,000 

Dollii 

1.300.000 

.';,ooo.ooo 

I4.oon.ooo 

Dellii 


447,000 

Totals 

S.l 7.7,000 

20,700,000 

72,400,000 



0,070,000 


12. Bural Broadcasting. — About 90 per cent, of the people of India live 
in villages. These people are in tho main vciy poor and unehlo to pur- 
chase wireless receiving apparatus. Tho village is an impo’tant factor 
in the life of tho community and hrondensUng is one of the best means of 
providing tho rural population with cntorlninnient, eduention and uplift 
programmes. Schemes for supplying villages with receivers for communal 
listening have been started by some provincial Governments. The scheme 
at Peshmi^’ar has been worldng for some time and is worlting satisfactorily. 
A scheme for the Punjab is just being started and other schemes are being 
considered. The problem of rural broadcasting is largely one of economics, 
but at the present time tho receivers supplied to villages arc expensive 



tind iiio mainioaanco cost is high. Sucii higii costs will limit the dcvelop- 
mciit of rural broadcasting on an extensive scale and it is therefore highly 
desirable that work, should be commenced immediately on the development 
of suitable receivers and maintenance facilities at low cost, klany people 
aro interesting themselves in this matter and are carrying out or have 
cari'icd out some experiments. Among these are the Agnciiltural Insti- 
tute at Allahabad and I’hysics Dei)artmcnt of St. >lohn's College, Agra. 
The development of cheap receivers for rural broadeasting and maiutenanco 
facilities should bo carried out by the Rcscarcli and i)eveIo])mcnt section 
and this work should be one of its most important functions. It should 
carry out this work in conjunction with injmufacturers and further it should 
co-ordinate the work of other institutions. It is desirable that provincial 
Governments should not act separately and independently in the develop- 
ment and purchase of ajjparatus, as this would inilitatc against the muss 
production of apparatus and it is by this means tliatf receivers cun best bo 
cheapened. 

In some districts the supply of electricity frean hydro-electric scliemes 
is being developed. This will simplify the in-oblem of power supply for 
receivers very considerably and the maintenancu cost will bo greatly 
reduced thereby. Schemes for the supply of community receivers should, 
therefore, be particularly considered where electric sujiply is available or 
is being developed. 

The possibility of supplying rural programmes to villages by means of 
lines in conjunction with central amplitiers and receivers has been pro- 
posed. 1 have not' been able to go into this^tjuestion in detail as fur us 
costs aro couecnicd, but 1. think that it sliould bo investigated and possibly 
tried out. 

'J’ho scheme briefly is that for a group of villages there will be one 
central amplifier of suitable power, the power being supplied by electric 
inuiiis ami iiie jir« gnimiiio ik-nvcd fiom a receiver, or where eoiivciiient 
and ocouomic, by a lino to the nearest studio centre. The central ampli- 
tier will connect by means of lines to each of the villages and one lino 
may sujijily a number of viliugeB. Kach village will have one or more 
loud>.pt.'alters conneeted to Ibe line and no loenl ninplilier. The scheme is 
undoubtedly an attractive one from many points ot view, particularly that 
of control. It avoids the uceeWny of Inuing cloctne.il rippm-atus other than 
ilie loudspeaker in the village ilaelf and the difneully of the villagers over 
discharging batteries by leaving the receiver .switched on alter the rural 
]irogr;uinne is tinisnt'l. It i.s l»u«.--il>h: tJial with Mseh i; sehoine the initial 
cost may be no more than that, of other sehumes and Ihe muintenauce cost 
may be less. This method of distributing broadeasi piogmumies is m use 
in iSnglaud and on the continent, of Europe and if pr.^{n'rly nm can be 
very satisfaclory, 1 have hud a Idler from .Mr, Ji. H. JvVon, Managing 
Director of Broadcast Kcluy Services, Bush House, London, suggesting 
that such a sclienic would be of considerable use in India and Hiiggcsting 
further that the e.\tensivo e-xpericnci- o' the Hroadeast Itelay Services 
Company in Jingland may ha of use to (he GuviTnnu’nl of Jndia m the 
event of such a scheme being consich-red. 1 mention this boeause J know 
that this Company has been successful in its relay broadcasts tystcni in 
England and that it worJ:s on a sound (eelmieal basis, ft imi}- bo 
mentioned that this eompany has recently iiifitalled n wireles.s relay 
service in Alidta whicli is said to be snfisfadory. A mention of fbfs 
method of distribution is made in B B C Annual 1936, page 134. 

B 2 



is. Short wave reception of Empire programmes for rebroadcast pur- 
poses. — Up to tue jiresent short wave recei^tion lor rebroiidcastiug has 
been done at the studio premises at 18. Ahpore Hoad, Delhi, with a 
receiver on loan for test from the Marconi Company. 

The receiver is not entirely satisfactory and it is necessaiy for efficient 
reception to use a site remote from sources of electrical interference and 
with sufficient land to'^instal at least two special aerials for diversity recep- 
tion which reduces fading. The special aerials recommended are of the 
horizontal diamond type which have the eifect of reducing the background 
noise fading very considerably; the short wave receivmg station at 
Tatslield in England employs such a system and the results since it has 
been introduced have been very encouraging. 

A diversity receiving system requires a considerable area of land (about 
'JU acres) and special receivers. It is proposed that a suitable plot of land 
should be acquired immediately and a system utilizing domestic broadcast 
receivers of reliable make bought and put in operation lor the time being. 
While such receivers will not give such satisfactory results as a first class 
» claying receiver, they ivill in conjunction with the special aerial system 
give considerably better results than the present arrangement. It is pro- 
posed that eventually a first class relaying receiver should be purchased 
unless it is found that the scheme employing domestic broadcast receivers 
is entirely satisfactory from the pomt of view of noise level, selectivity 
rind stability. It has been found m England that whilst domestic broad- 
cast receivers do give fairly good results it is necessary for the best results 
to use the best possible and most efficient apparatus throughout. Each 
part contributes its share to the overall efficiency and whilst a reduction' 
of efficiency in any one part may not be very noticeable the combination of 
losses of efficiency in a number of parts may seriously affect reception. 

Mr. Gopalan who is joining the Indian State Broadcasting Service as 
Eesearch Jiiiigmeer is lamiliar with these problems and the matter can 
safely be left in his hands. 

I have allowed in the estimate a provisional sum of Es. 50,000 for a 
new short wave receiving equipment and whilst this ivould be ample 
for equipment on B. B. G. ,lines it may be insufficient for a receivmg 
equipment bought from a commercial company. 

14. Organization.— I understand that it has already been decided in 
principle that the policy originally foUow'ed of controlling the technical staff 
of the Indian State Broadcasting Service from the Posts and Telegraphs 
Department is to be discontinued, ' and a separate technical organization 
established within the Indian State Broadcasting Service. 1 am in entire 
agreement with this decision. A divided control in broadcasting is bound 
to lead to difficulties and is likely to impair efficiency. It is however 
essential that a Chief Engineer be appointed without delay to supervise 
the technical and research departments of Broadcasting and to build up 
a satisfact'-iry organizanon, esjiecially in view of the developments which 
are now conieinphited. 

It has been proposed that an engineer from the Posts and Telegraphs 
Department should be seconded for duty as Chief Engineer to Broadcast- 
ing. In support of this suggestion it has been adduced that he could be 
replaced if necessary in case of absence or illness by other engineers of 



ihe Deparbment. li seoms to mo llmi this proposal carries the dangerous 
implication that such a man might also, and indeed probably would, be 
replaced as and when his own promotion or the convenience of the Posts 
and Telegraphs Departinenb required it. 'J'hc post of Chief Engineer to n 
broadcasting organization is a resiionsihlc and diilicult one, and the man 
who fills it must be a specialist. Moreover he will have all he can do to 
keep abreast of developments in broadcasting and l-he post could not be 
satisfactorily filled by a series of men seconded from other branches of 
engineering. 

1 have not yet found in India any roan, European or Indian, who seems 
lo nio to possess the necessary qualifications and c.vpericnce for this ap- 
pointment. I agree that if a suitable man could be found in the Posts 
and Telegraphs Department and that Dcpartmenl. would agree to transicr 
liim periuauunii\ lo the Indian Mute HrtKUlcasling fciervii’e as Chief 
Engineer, it w'ould bo a satisfaetoiy solution to the difiiculty. But if, ns 
I am inclined to think, no such man is available — since on the one hand 
a man of long experience in the Posts and 'f’clegi-aphs Department is not 
likely to be a specialist in hroadca‘>tiiig, and, on the other, that Depart- 
ment aie not liueiy ni v.ibli, m any on-.e, (<i part with their best men — thou 
it seems to mo essential to bring ont a fully qualified man from England. 

Covernmont has already approved provisionally the appointment of a 
Chief Enpneer from England at a salary of Ps. 1,000 ])cr mensem on 
contract and although the view has been expressed that it w’ould not be 
possible to i<,ni]it a muji Irom Eutlmul on such a salary l(>r a short term 
contract, I do not think it would be impossible. 1 have already had an 
application for the post from one of my own staff wlioni 1 consider would 
do the job very satishictorily and would come for the proposed salary, 
but whcllier or not the British Bioadcasting Coi-poratioii would allow 
this is quite nnolher mutler, in view of the difiiculty of getting suitable 
men for tlieir own stnfT in 3'lngland, 

The qualities required in a Chief Eiigiuoor are technical knowledge and 
experience of electrical engineeviug, Padio engineering and Broadcast engi- 
neering, in jiarticnlar tlie ialler; in ndditiou, for the particular circum- 
stances of Jndiu, ho clearly needs eiilhusiusm, initiative and energy, and 
ability to take responsibility. 

The Chief Engineer should be direclly responsible to the Controller of 
Broadcasting, but ho should be entirely responsible for the technical side 
of broadcasting and the organization of Ihe technical staff. He will direct 
the activities of the research doparlminii and ensure its close co-operation 
with the niainlcnance of existing stations and the erection, testing and 
development of new stations.^ He will he required to advise the Controller 
of Brondcasiing on all leelinieal nuittors and bo in clo.sn touch with him 
in the (h'vck'piniMil of nen stiilionv and new schemes. 

An Assistant Chief Engineer will ho required eventually and his duties 
should be mainly those of suiionising existing stations and inspection of 
plant at all stations. 

The engineers m idmrgo of stations should bo directly responsible to 
tho Chief Engineer, through the Assistant Chief Engineer, in all technical 
matters and for the running of the stations. For day-to-day administra- 
tive purposes and for liaison in regard to the Icchiiical side of prograninies 
they must also, of course, be responsible to their respective Station Direc- 
tors. 



The organization is shown in the 


following chart: — 


CB 




Training of Rosoarcli 
Technical Btaff. 


1 


New stations 


Existing Prograrome 
stations stafTof 
(maintenance stations, 
staff.) 


15. Training. — Considerable difficulty has been experienced in obtain- 
ing satisfactory technical staff. Por the successful working of the stations 
proposed in this report an efficient technical staff is requhed. As it is not 
possible to recruit staff with sufficient experience in j&idia and as there is 
no means outside the Broadcasting Service by which such experience can 
be obtained, it is necessary to provide facilities for training within the 
Broadcasting Service. For such training an instructor will be necessary 
and he will require accommodation and some apparatus for the purpose. 


It is desirable that candidates for such training shall havq theoretical 
knowledge and preferably a univer8% degree, although this in itself does 
not necessarily imply that the candidate is suitable. The training should 
bo mainly of a practical nature with a sufficiency of lectures on theory 
to make clear the practical part of the training and some of the training 
should bo at stations whore students should understud^y engineers in 
their everyday work of running the stations. 


The choice of an instructor is not an easy matter, as the instructor 
must have nob only a thorough knowledge of the theory and practice of 
radio but should have experience of broadcasting in order that he may 
be able to instruct students in broudcasiing and be able to answer all 
questions put to him by his students. 


The pay required by an instructor cannot be decided imtil a suitable 
man is foimd. 


16. Accommodation. — ^Plans for the Now Delhi studios in Queensway 
are being prepared. As Delhi is the headquarters of the Indian State 
Broadcasting Service, it is proposed to houso the lieadquarters staff in 
the same building as the studios and station staff. Headquarters staff will 
consist of— 

Controller of Broadcasting. 

Assistant Controller of Broadcasting. 

News Editor. 

Editor, Indian Listener. 

Chief Engineer. 

■ Assistant Chief Engineer. 

Besearch Engineer and research staff. 

Training lostruotor, etc. 
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Originally it was conBidered that ilio studios for tho Delhi station would 
cost about Ps. 2 lalchs. With the inclusion of headquarlcra staff, however, 
the cost has been estiinnlod la be more in tho neighbourhood of Ks. 4 
lal<1i8. It is therefore a (question whether wo should sacrifice one small 
station in order to keep the total cost of the scheme to approximately the 
Bs. 40 lakhs already sot aside or nslc Government to increase tho grant 
to cover the additional cost of Delhi studios, or cheapen the studio pre- 
mises considerablj’ and house the headquarters staff in other premises. 

The Chief Engineer, Assist, ant Chief Engineer, Eesoafch and Train- 
ing Department could bo housed in n rented bungolow of suitable dimen- 
sion. Such an arrangcunont is workable, but a considerable amount of 
limo would bo lost by such methods, and it is presumed that if the 
Indian State Broadcasting Service is to be centrally controlled, an 
adequate building at tho centre will ultimately in any case be necessary. 

37. Lines for the linking of Broadcast stations. — It is highly desirable 
to he •able to ulili/c telephone lines for linldng up broadcast stations in 
order to economise in pr.)gvammo material. 

India presents considerable ]irobloms in regard to the use of land lines 
f(ir this purpose. Tho main problems are that the distances to be covered 
are very great and that urnctically all existing lines are overhead. In 
England and Europe most of tlio lines used foj broadcasting are under- 
ground cables, specially adapted for brondoosting. Snob cables have been 
found greatly superior to ovcrliead linos. 

Tho normal telephone equipment used in conjunction irilh long lines is 
not suitable for broadcasting, and while it has been used in this country 
On special oeonsions with some degree of success, the quality of rcprodjic- 
tion and intelligibility leave much to be desired, and, in addition, there 
is considerable interruption by interference from iolograph and telephone 
circuits, ■ 

The Bost>s and Telegraphs Dopnrlmcni is, however, anxious that broad- 
easting over telephone linos should bo successful and has suggested the 
use of special broadcast carrier eJrcuils working on existing circuits. Tho 
development of such a system can proceed at, t,he same time that improve- 
ments arc made to circuits for ordinary lelephonv and thus the cost will 
be loss than if the special circiiifs were developed independently. 

The Posts .and Telegraphs Department have further suggesied that 
they should instal tho necessary equipment on the Bombny-Doibi line ns 
the first part of such a sohomo and have tests carried out. In view, 
however, of mv proposal to instal n 100 kw. transmitter at or near Allah- 
abad, it would bo highly desirable to extend the scheme to Allnbnbad or 
to equip tho Dcihi-Allahnbad lino instead of Delhi-Bomhay. 

dosis of $vch n sys'nn. 

I have discussed the nialtor at rome length with the Cltiof Engineer of 
Post.i and Telegraphs, and I hpvc been informed by him that the verv 
approximate costs to Broadcasting of such r scheme worked on a rental 
basis would he — 

■ Rfl. 

Dolhi to Bombay . • • • » , • • 17,000 por nnmtm. 

Bombay to Mntlrns 10,000 , „ 

Tlolhi to Calcntfo 20,000j 
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cii-cuits were required to supply a station on the 
main M«te there would be an additional coi-t o^' Es 2 100 ner aimiim f^r 
each branchmg circuit and lls. 4.300 per annum to each elS 

Sr »' ordmarrifa;, ' 


18. Eesearch.— A certain amount of research work is desirable in ani- 
broadcast organisation and particulm-ly in this eoiintrv. and a small staff 
of research engineers is required for this work. ‘ w a s an staff 

The work which this Department uill deal with is as follows:— 

1. Afoasuremenh if field strength of cMsting stations where neojs- 

aaiy to provide data for future development. 

2. Measurement of field .strength of signals from a mobile trans- 

mitter tor the purpo.se of testing .silos for new stations «.ud 
determining the service areas which such stations will have. 

3. Carrying out a.id organizing tests from the proposed short wave 

c-vpcrniieatal (.mnsiiiitter at Delh*. 


4. bxperuncnls to find out the i-fl-ilionsbip between atmospheric 
strength and wavolcnptli to provide data to the determina- 
tion of the best wavelengths to be used under various 
circumstances. 


'5. Experiments in rural broadcasting including the development .lud 
testing under service conditions of new types of receivers 
and methods of power supply. 

0. Short wave reception of Empire pjogrummes to relaying pur- 
poses. 

7. Eecording of programmes by the disc and other methods. The 

present apparatus is somewhat out of date although it was 
purchased -mly one year ago and c.xperiments are necessary in 
an endeavour to effect improvements. If these are “not 
successful it will be I'ccessary to purchase new apparatus. 

8. Development of radio link apparatus to use at outside broad-, 

casts where lines arc not available. 

0. Supervision of tests on nev/ microphones. 

f 

10. General advice on the purchase of new apparatus and in some 

cases the design and supervision of manufacture of new 
apparatus. 

11. Liaison with the Posts and Telegraphs Department in regard to 

lines. 

The following li'sl shows the apparatus which will he required for 
research and development work in the Indian Stafe Broadcasting Service. 

I have divided the apparatus into two oategovieEc^ne ’|which will be 
required imrnediatoly ‘and the JJther'uluVli-can be --reft for? some little finie 
and purchased as required; 
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It is only possible to give n very rcugli estimate of the pric’e; and in 
some cases the actual price may be less than I have estimated. 

SrS. 

4,000 

1.300 
700 

1.300 

1,300 

13.000 

3.600 

1.600 

3.000 
400 
600 
200 

30.700 


Staff. 

1 Bcsoarch oflicor at Us. 400 p.m. 

1 Assistant Enginoor at Bs. 180 p.m. . ' . 

1 Toohnical Assistant at Bs. 100 p.in. . . . . ' . 

1 Draughtsman and oloric at say Bs. 06 p.in 

1 Boon at Hs. 16 p.m 

(2 Drivers and 2 labourers for field strength transmitter lorry . 
Travelling itllownnco . ' . ' . . . • . > 

Contingencies ......... 

Furniture . 

Bent of bungalow, etc., for hoadqunrtors for research develop, 
mont . . . . . . . . , . , . 


18,060 

48,700 


4,800 

2,160 

1,200 

780 

180 

1,440 

4.000 

1.000 
1,000 

1,600 


1. Field strength measuring apparatus . 

2. Wav6 meter . . • . 

3. Audio froquonoy amplifier for testing purposes 

4. Attenuators and miscollaneous gear . 

5. Standard signal generator 

6. Portable transmitter for use in connection with field strength 

moasuromonts 

7. Lorry for same ..... 

8. Generators, batteries, etc. . . . 

9. Car for field strength measurer 

10. General purpose receiver 

11. Batteries and otlior apparatus . 

12. A. C./D. C. tost sot (Avo motor) 


Additicniii apparatus will be required lolor ns follows: 


1 . Tone source . , . . • . . ■ * • 1,300 ^ 

2. Amplifier detector ........ 760 

3. Harmonic analyser 1,300 

4. Bocorders for atmospborio monsnroments .... 1,300 

6. Audio frequency bridge ,,.•••• 760 

(5.' Radio froquonoy bridge 1,300 

7. Cathode ray ospillograph . . • » • ■ . • 260 


0,060 


It is of rlio utmost ih^poHance tbtjt tho apparatus required for research 
should be purchafiod tyaJiopt doJt^y.- ' 
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In addition a teohuiual library should be started and subscriptions made 
to certain useful, taclmical journals such as Wireless Engineer, J ournal of 
the Institute of Electrical Engineers, Proceedings of the Institute of lladio 
Engineers, Bell System Technical Journal, Q. S. T. and possibly some 
others. 

19. Fixture development. — ^It is not yet possible to give any forecast of 
future development as such development must depend to a large extent 
upon tliQ results of the propo.sed scheme. 

There is no doubt, however, that lutiuro development will include the 
esbablishment of a iiuiiib<?r of small stations to ser\e local needs, parti- 
cularly those of rural broadcasting. 

If, however, it is found by experience that ttie service given by the 
100 K.W. station is satisfactory, it may be desirable to proceed with 
additional high or even higher powered stations. On the other hand if 
the e.xperimenla uith the short-wave transmitter show that short- waves 
tran-smission does provide a satisfactox'y and reasonably reliable service 
(bearing- in mind the question of world- wide interference on these wave- 
lengths) then there is no doubt that this is a method of which the fullest 
use should be made if international agreement permits. Future develop- 
ment should certainly include small medium-wave stations at Karachi, 
Cuttack and Madura, in that order. Karachi and Hyderabad (Sind), 
though they have not been included in the present scheme, are very far 
removed from auy proposed station and thus have a prior claim to 
attention when further funds are available. Cuttack will for the time 
being receive some sort of service from the Allahabad station and Madura 
from the proposed station at Trichinopoly. 

The scheme which I have rtfcommended for Ihc present is one whjch I 
am sure 'will not only give the best possible results for the amount ot 
money available but will, in conjunction with rosearch, provide ample data 
for future Kchoine.'». 

20. Independent developments. — ^As the enthusiasm for broadcasting 
develops in any' country, there are bound to be a certain number of spas- 
modic. qttempts on the part of amateurs and local organisations to start 
independent broadcasting stations. Such stations owing to lack of funds 
and experience will generally be ineflicient from the technical point of view 
and will be unable to afford sufficient funds and staff to ensure an effective 
programme. Tii the case of India the problem is a particularly difficult 
one since it is clear, on the one hand, that in view of the immonso 
distances to be covered and the limited funds available any assistance in 
the development of broadcasting should be welcome; whilst on the other, 
the necessity for central ' control of an organization developing over so 
wide an area is paramount. It is doubtful whether any independent enter- 
prise of this kind either hv Local Governments, hlimicipal authorities or 
amateurs’ associations is likelv to help ■very much in the development of 
broadcasting ni India and it is almost certain that such entci’prises will 
eventually hinder it not only by providing services which -wall very often 
be inefficient but .also by interfering M’ith the rational development of the 
general scheme. It .ann niso he T-rojiliesicd -wilh conviction that small 
schemes with. insufficient backing will eventuallv find themselves unable to 
finance their ‘o'wn programmes and maintenance and will press for grants 
from the central authority, ' • - 
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I would, therefore, suggest lliat it is highly undtisi'rablo 'that^lieonsob 
he issued for indepeudent schemes unless the circumstances are very excep- 
lionnl. It would seem that urrnngemeiits are already in "force whereby 
Local Governments may, if they so desire, contribute to rurai 'programmes 
uml presumably cliis includes at pres-mt the election of transmitters for 
such purposes. In my view, -liowever, it is desirable 'that the initial coat 
uf transhiitlers and llieir niainlemiiioc should be borne by the' central 
authority, and that the contributions of Jjocal Governments or -authorities 
should be limited to programme expenditure, and the provision of receiving 
sets. I . ' 


Devclojiiiicnf of hioad-vwiitig In Inthan SiaUs. 

Several Indian Stales are showing a coimidciable interest in broad- 
casting; some have already embarked on broadcasting schemes and others 
have asked for advice. 

It is highly desirable that brondcasling Jn Indian States should fit in 
with tile general scheme olhorwi.se chaos uill rc-sult in a few years when 
broMfleasting has developed in India, It is, Iherelore. to be hoped that 
Indian Slates should accept the advice of the central authorities and that 
that nd'Mcc should be freely given. This should be quite practicable when 
the cenlriil I'lnginoering ami Ivc'search Dojiarln'cnls are 'established. 

India ns a whole 1ms every opportunity to dcvotop^lSroadcnsting on a 
sound and reliable basis and attempts to establish ufianthorized stotions 
and stations wliich do not fit in with a ge.ncrnl schepijc o.yni.tp be strongly 
discouraged, 
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21. Tectoical Appendix. — (1) Notes on the general iheortj of propaga- 
tion . — ^For the beuent of those who may carry out measurements of field 
strength for the determination of efficiency of radiation of existing stations 
and collection .of data and for the testirvj of sites for new stations, the 
following notes are written. More detailed information may be obtained 
from papers published in technical journals, c.g., T. L. Eckerslcy, I’roc. 
I. B. E. October 1932, Paper on aerial by T. L. Eckersley, P. P. Eckersley 
and H. L. Kirke (Journal i. E. E.), "Service area of Broadcasting 
Sjtntions'’ by P. P. Eckersley', (British Broadcasting Corporation publiciv- 
ticn,) 0. 0. I. E. documents Lisbon, “High efficiency transmitting 
aerials’* by Professor P. 0. Pedersen (a small but excellent book on the 
subject which eontains very mccful pivclical dfitn) and several articles 
puUlished mainly in Proe. J. R. J£. 

The field strength of a signal from a trcn^ijitter over a hypothetically 
flat earth of perfect conductivity is given by the formula — 

T, _ 377,h.I 
X.d. 


where E=fiel<l strength in iiiv/m. 

h= effective height in metres. 
1= aerial current in amperes, 
X= wavelength in metres, 
dssdistanco in km. 


The aerial current 1 is measured ut the point from which the effective 
height is measured or calculated. This is usually the base of the aerial. 

Normally earth is not perfectly conducting and its conductivity varies 
with different lypcr- of soil and sub-soil. A wave does not penclrulo at eU 
into 0 perfect wnductor but induces eddy currents of negligible loss in its 
surface whose liald is equal and ci'iw.sile to tl.'c field inducing the eddy 
currents. For imperfect conductors (he wave lios appreciable penetration 
and the losses due to currents induced in the earth become appreciable. 
The less the conductivity the greater the penetration and the greater 
the loss. 


Sommerfeld has worked out a method of calculating the field strength 
for earth whicii is not perfectly conducting. Tins method applies to a 
hypothetically flat earth and inay be uacd up to certain distances over 
which the earth may bo considered senribly flat; the distance over which 
the method applies depends olso upon the rcnductivity and wavelength. 


The Sommerfeld formula has been simplified into a practical form fjv 
use at wavelengths normally used in bi'cancasting attenuation 

factor for use in conjunction with the formula E = — 


'Ihis factor may be called "S” and is obtamed from a curve (Figure 1) 
relating it to a factor called by Sommerfeld the numerical distance, d„. 
This niimerical distance is obtained as follows : — 
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Where d=:disiaiice in centivietrcs. 

X='vvavolength in centmetres. 

c=volocity of light (centmehes) (3 x IQi®) 

(7=ground conductivity in cenlimcires in electromaEnetio CGS 
Uinta. ® 

For values of dn gi-ealer than 5, dilTraction has to be taken into account 
and the Sommerfeld formula ia no longer true. 

T. L. Eckcrsley has made calculations in which he has used the 
Sommerfeld formula for short distances and a modification of the Watson 
formula for great distances and has combined the two to form a series of 
complete curves for all distances. This work is published in Proc. I. E, E. 
Octobei 1932 and C. C. I, E. (liisbon). In tbo full Sommerfeld formula 
the dielectric constant of the ground is taken into account but for normal 
ground at medium and long wavelengths its effect is negligible. 

I have drawn a series of cmwes showing field strength for powers 
ranging from 1 KW to 100 KW and distance up to l.'iO miles and ground 
conductivities of 10-ia and O'OXlO-ia . See figs. 2, 3, 4 and 5. 

Por aerials low compared with the wavclongrl. the radiation resistance 
ir given by — 

R = 1680-^ 

A*" 

and tlie power rodiated therefore by 

h® I® 

W, = 1580-i^ 


Por a rudlatod power of 1 K.W. (a **onvonioni figuie) this becomes 

li= 1= 

1,000 = 1680 

A 


h I I 1,000' 


•TOoVWr 


Combi'iing this with tbo forniuhi for field strength we gel 

Ea = 377 iLi 


= 377 X *796 V Wr (K W) 


= 300 V Wr (K W) 

(2) Effcciivc height and radiaiion rcsintancc, —'B iq field strength at a 
point on the ground is tlie sum of the field strengths given by the radiation 
from all the elements of radiation of the transmitting aerial in the vertical 
plane, i.e.. the vortical portion of the aciinl phis the radiation from the 
image of the aerial in the earth. Tf w'o call the current in any element i 
and each element of length dh . s . , 

then : E « K J i . dh. 
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Thus the term hi can be taken to mean the actual height multijjlied 
by the average value of current (geojnetric average taking into account 
phase.) As the current is usually measured at the base of an aerial u 
term “effective height” has been used which bears the same relation to 
the actual height as does the average current to the current at the base 
o£ the aerial. 

The calculation of effective height is not difficult if the current 
distribution is known. 


Experiments have shown that with certain reservations the current in 
a wire of uniform cross section is sensibly sinusoidal and given by the 
formula 



where Iq is the current at a distance from the free end of the 
aerial. (In the case of an aerial whose eloctrical Icngtl) is less than ~ * 
i,e., ^ , Ifl is the current which would occur if the aerial had 

length ). 

« 

The length in the formula is tlie electrical lengtli of the wire which is 
greater than the physical length owing to end effects, an allowance of 
5 per cent, to 10 per cent, being made for this effect in praotioo. 

To obtain the effective height it is only necessary to integrate the 
current over the vertical portion of the radiation to find the average value 
and the effective height is obtained by multiplying the actual (physical) 

ovorago ourront 

height by the ratio current at baso of noria\ 

The solution of the integral is , 

^ cos X 2 — cos 
sin *2 (Xn — Xj) 


where Xi and Xg are the limits in the integral. For a vortical aerial witn no 

1— co s^ n IsA D 


top Xj = 0 and we have therefore 


physical lioiglit sin 1 o f 

— 4 7 - — ; 



X 


where Is is the length of the aerial. 

For Z = -r > therefore—? — 

» hp 7C 

X h 2 * 

and for Z = “g’ 5 ^ if referred to the current at the potential 

node half way up the aerial whore he and hp are the effective and physical 
heights. 


For aerials with a flat top the case ia somewhat modified except that 
the effective height is still determined bj the current distribution in the 
vertical porfaon. • / 



81 


Badiatiott can occui’ from the horizontal portion of the aerial, but 
does not affect the radiation in the vertical plane. It does, however, affect 
the total power radiated. The power radiated trom the horizontal portion 
is wasted as far as radiation along the ground and at low angle is concerned. 

For horizontal portions whose total length is less than j the radia- 
tion is negligible and it is usual in ijractico to jnahe the length of the 
horizontal portion appreoiably less than ^ (See paper by Moullin I, E. E. 
•Journal). 

To calculate the current distribution in the vortical portion of an 
aerial with a flat lop it is necessary to determine ihe electrical length 
of the horizontal portion in terms of the characteristic impedance 
of the vertical portion. 

We proceed as follows: — 

The current in each half of the horizontal portion is given by 

T y . 2tz I 

I = lo sin 


the voltage by 


the reactance 


X 

\T T 2 IT f 

V = V-Q ’ V COS _ 


V 

I 


/ir_ i 2 7T ? 


where I is the length of each half of the horizontal portion. 
The total reactance of the top will bo os the two 


halves ore in 


parallel and the currents can bo added. The eflective length {k) of the 
lop is therefore given by 


2 71 Zg 


^-1 1 4 27tZ 

— ^ = cot 1 * cot-- — 

X ^ X 

To find the effective height of the aerial it is then necessary to 
integrate between the limits L and Zj 
where h — h •{- h 

and Z 3 = electrical length of vortical portion 
and wo have therefore 


cos 


“e _ 


X ' 


— cos 


2 7c Z< 
X K* 


Sin - 


2 7T Z 4 2 7t Za 


Example — 

A "T" type aerial has a horizontal portion 30 metros long and a vertical 
portion 30 metres long. It is required to ascertain the effective height at a 
wavelength of 300 metres. 

Each half of the horizontal portion will be 15 metres long; 
allowing for end effect tlie length can be taken as 16*6 metres. 
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• ProceBdiug its abov&-— 

i= 055; 19-8“ 

X X 

cofc 19*8® =2-77 approximately 
\ cot 19-8“ =1-38 approximately 
cot — ^ 1‘38 =36“ approximately 

The electrical length 1 2 of the horizontal portion is therefore 0*1X 

or 30 metres. 

The electrical length of the vertical portion is 

Za = 30 metres = O'l X ; — = 36“ 

A 

The electrical length of the vertical is 36® and the total electrical 
length 

Z, =Za+Z3 = 0-2X;^^=72“ 

. _ cos 36° - coa 72“ 

• • h ~ sm 72" X 2 u X 0-l~ 

p 

and the effective height therefore 

=30 X 0‘83 = 25 metres approximately. 

Kote. — ^The eftuctivo height may also bo obtained by a graphical method. 

In practice it has been round that this method oi culculutmg tuu 
effective height is sutisiaetory, particularly lor the determination 01 the 
power radiated Irom a transmitter used lor site testing. 

it 16 , however, \ery important that tho current is measured accurately 
and represents the true current into the base of the aerial, it must not 
include cuiteut due to stray capacities oi Icud-in w'ires and insulators, 
nor omrent due to the capacity of the lowor portion of the down-lead tu 
buildmgs or to the van housing the transmitter. 

The aerial should, theretore, be placed in a flat held clear of all 
obstacles', the transmitter removed 20 to 30 feet from tho base of the 
down lead and coimected to the aerial by means of a feeder which 
need not have matched impedance. The arrangement used successfully in 
England is shown diagramatioaliy in Figure 6. 

it is also important to break up and insulate the stays of the masts. 
Metal masts of height not more than 70 feet have been found not to have 
any serious effect at broadcast wavelengths. 

In testing a site the power radiated is calculated fi'om the aerial 
current and calculated effective height and the measured values of field 
strength at distances of 2-5 km. used in conjunction with the calculated 
value of Ed as a measure of the efficiency of the site for transmitting. 
It has been found in some instances that the measured value of field 
strength at distances up to 5 km. is considerably lowor than should he the 
case for the- calculated power radiated. Values as low as one half have 
been found in practice. These are rare and indicate a bad transmitting 
site with high local earth losses. It is of interest to note in tliis con- 
nectaon that the original Somraerfeld formula gives a rate of attenuation, 
it being assumed that a certain amount of energy is being radiated clear 
of the transmitting aerial. The method described above accounts for the 
power radiated from tho aerial in its immediate vicinity and does not take* 
account of the loss which may occur between the aerial and tho point 
at which the field strength is measured. ■■ ^ ’ 
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(3) Oalculaiion of the field strength which will be obtained from a 
transmitter in practioe from measured valves of field strength.— 
Measurements of field strength should be tnlcon in all places which it is 
proposed to servo, several measurements being made in each district, 
inside and outside towns, and cni’e being taken to avoid screening effects 
from electric light wires, buildings, etc. The power radiated is calculated 
ns above. : 

The value of Ed for the transmitter to be installed is next calculated 
from available data as to the height of masts, type of aerial,* earth resist- 
ance, etc., and a multiplying factor deduced by which the measured 
values of field strength are multiplied to obtain the field strength which 
should bo obtained from the proposed transmitter. 

(4) High Aerials.— ^ov aerials whose electrical height is greater than Jsl 
the current at the base of the aerial is less than that higher up the 
aerial. For electrical lengths up to about 0.4 ^ the cun-ont will obev 

approximately the law I =Io sin — - — . For lengths of the order of 

A 2' 

this no longer holds, since for a height of sin would be 

A 

zero which is absurd, as in that case no power could be supplied to the 
norinl. At the point where the reactance is zero the current multiplied 
by the driving voltage will give the total power. 

ua 

The formula for radiation resistance K, jssO p,- is based on the 

assumption that the vertical polar diagram is semi-circular and obeys 
a cosine law. 

This postulates that the total height of the aerial and its image in the 
earth shall bo small compared with the wavelength and is true for cases 

where the actual height is appreciably less than j. 

For an aerial whoso height is greater than and not greater than 

g the sum of all the elemcnt.q of radiation from the aerial can only 

be considered as in phase in the horizontal plane. At angles to the 
horizontal the elements' of radiation can be considered as arriving at the 
receiving point by i)nths of slightly different lengths and therefore the 
total received field will not bo the arithmetic sum of all the elements, but 
the geometric sum taking phase into account. In some cases such for 

example as an aerial having an elcidricnl length groalor than there 

may actually bo zciv) radiation at one angle, and in all ca.ses for aerials 

whose height is* greater than y, and less than .’5/8 A the total radia- 

tinn at angles other than the horizontal will ho reduced. This will result 
in a saving of power and n reduction of radiation resistancOv- For a given 
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power therefore the radiation in the iiorizontal plane will be greater with 
a hi gh aerial than with a low aerial quite apart from the earth losses, 

For example, a quarter wave aerial has a tlieoretieal radiation resist- 
ance of 3G ohms, and a half wave aerial 103 ohms, (measured at the 

potential node), the effective height of the ^ aerial will be double that af 


aeriali. 


For a given power radiated and neglecting all losses wo get 


I 


-ST’ 


El dt 
Eg d3 


= = 2vfe = 2V~ = MS 

^2 h3 Kij 103 


That is to say for the same radiated power a half wave aerial will give 
1,18 times the field strength of a quarter wave aerial. Where losses are 
taken into account the gain will be greater. 


If a station has an efficient earth connection most of the losses are 
due to eddy currents induced in the earth and as these are a function 
of the total field the total resistance to be added to account for losses is 
the same for any height of aerial, but must be added to the radiation 
resistance at the potential node. 


For aerials having an electrical length gi’eater than the current 

at the base of the aerial is in opposite phase from that above the current 
node, and whilst the radiation in the horizontal plane for a given current 
is less than if the current were in the same phase throughout the aerial, 
the upward radiation will be decreased to a still greater extent and the 
radiation efSciency thereby considerably increased. The optimum theore- 
tical efficiency is obtained for an electrical length of .625 X, but in 
practice the optimum is somewhat less usually of the order 0.58 to 0.6 X. 

' It is not essential for the physical height to have this value so long 
as the electrical length is sufficient. The electrical length of an aerial 
may be increased by means of a capacity at top of the aerial or an induct- 
ance placed at some distance from the free end of the aerial or both. 
,In general where high efficiency aerials arc employed it is usual to use 
the mast itself as the radiator. This is because in case of aerials supported 
by two masts the masts interfere considerably with the radiation from 
the aerial and it is not possible to obtain the high efficiency which can 
bo obtained from a single radiator. 


In addition to the increase of radiation efficiency, the reduction in 
unward radiation reduces the fading at the limits of tlie direct service area 
and so extends the useful direct ray service area. It is of interest to note 
that the new 100 K.W, transmitter at Northern Ireland employs a hi"h 
efficiency aerial having electrical length of .58 X. Its fading — ^free range 
is considerably greater than that of other stations without this type of 
aerial, yet its signal stren^h in London at night time is the greatest of 
all British stations — ^the distance being 360 miles approximately. 

The best method of increasing the ehctrieal length of a mast radiator 
IS by means of a capacity top composed of radial spokes supporting rffi I 
of copper tubing. These rings have been made as large as sixty feet b 
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W.H.I.O. Chicago whicti employs mast 
dUU toot in height of uniform cross section stayed at 2 points approximately 
1/3 and 2/8 of the height, in addition this mast is broken by insulators 
at a distance of 80 feet from the top and inductance inserted to increase 
the electrical length still furtlier and in consequence to raise the current 
node still further from the ground. This aerial is said to be very satis- 
factory and one of the most efficient in the United States of America, 
h’urther information as to the elficiencies, polar diagrams and driving 
point resistance of aerials of different heights and different arrangements 
•IS obtainable in the booklet on the subject by Professor P. 0. Pedersen. 

(5) Estimation of service area of stations of various powers . — ^In order 
to estimate the range of a station certain data is required such as the 
average conductivity of the ground over which the wave will pass, the 
wavelength, the power in the aerial and aerial dimensions and probable 
intensity of interference. In calculating the range and service 
urea of transmitters I have assumed that for a 1 K. W. transmitter an 
aerial will be supported by a pair of 100 ft. masts, for a 6 K.W. transmitter 
by a pair of 200 ft. masts, for a 20 K.W. transmitter by a pair of 300 ft. 
masts and for n 100 K.W. transmitter a high efficiency mast radiator will 
be used. I have also assumed that the intensity of atmospheric inter- 
ference will vary w'ith the wavelength used, being greater at longer 
wavelengths thau short and that the intensity will vary directly as the 
wavelength. In order, therefore, that in all cases the signal to noise 
rat'o shall be the same, the signal strength required to produce a given 
signal to noise ratio will be proportional to the wavelength. I have 
assumed three service areas, which I have called (a), (b) and (c). The 
(a) service area Avill be that bounded by a held strength of 10 niillivolis 
per metro at 300 metros and at other wavelengths proportional to the 
wavelength, the (b) service area bounded by 3 millivolts per metre and the 
(c) service area by 1 millivolt metre. I have assumed that the (a) 
service area will ho sensibly free from atmospheric interference at all 
times, that the (6) service uvea will be free from atmospheric interference 
for most of the iimo and that the (c) service area will bo subject to 
atmospheric iuterferonce for considerable portions of the time. On the 
above assumptions I have made calculations resulting in cui'ves shown in 
figures 7 to 12. 7 have made calculations and curves for two values of the 
ground conductivity one for 10-^® and one for 0’5 x 10 -i® C.G.S. units. 
The forme-r i.s the average value in Exirope and from measurements made iii 
this co.untry it seems that this figure M'ill hold good in most cases. In 
certain districts, however, where the sub-soil is rocky, the conductivity and 
tile range will be less. 71 is not po.ssiblc without information regarding eon- 
diiolivity in had districts to make .any .accurate forecast but the tables 
and grajilis arc given as a general indication. 

Notks ox studio acoustics. 

It is necessary for liroadcasting studios to have correct acoustics, and 
special acoustical troatnicnt is. essential for this purpose. 

In a plaiji room with bare walls, the sound is reflected strongly from 
the walls and in a series of echoes w'hich gradually diminish in intensity 
as the sound is absorbed by wall surfaces, carpets, etc., in the room. 
'I’bo time taken for a sound to die away to' inaudiliility is called the 
reverberation time and in the enso of a room without any* acoust.icnl 
treatment this time may he several seconds. 

0 2 
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There is an optimum reverberation time for every size of room depending 
to some extent upon the purpose for which it is to be used. If the rever- 
beration time is too great the total sound will be too loud and the 
reverberant sound will interfere with the dii'ect sound and cause muddling 
and lack of intelligibility. If the reverberation time is too short the room 
fldll sound too dead and while diction will be particularly clear, the sound 
intensity will be low and music will lose considerably in brilliance and tone. 

One of the great difficulties in acoustic treatment is that most sound- 
absorbing materials absorb more sound at high notes than at low with 
the result that a studio treated acousticaUy ivith such a material .will 
deaden aU middle and high notes, and particularly overtones. Low notes 
on the other hand will become exaggerated in intensity and produce ex- 
cessive reverberation. This has a very unpleasant effect. 

Wood panelling has the property of absorbing more sound at low notes 
than at high and in a room with a considerable amount of wood panelling 
the sound will be hard and lacking in body, while speech will be rather 
clear but hard in tone. 

Considerable experimental work has been done in Lngland, America 
and the Gontment of Europe, but the perfect acoustic material has yet 
to be found. Most of the studios in England are treated with building 
board which is cemented directly to the walls and although mauy of the 
studios thus treated have beeu reasonably satisiactory, it is not considered 
that this treatment should be continued us building board has the property, 
mentioned above, of absorbing more at high than at low notes. 

A material successfully used in America is that known as rook wool. 
This material is made by meUmg rook and forcing it through very fine 
holes. It looks like cotton wool or (glass wool, and is not affected by 
heat or moisture, nor is it liked by insects. A simUnr material is slag 
wool, which, as its name implies, is made Irom sing. It is not so satis- 
factory as rock wool for mechanical reasons and it is not thought that it 
would be suitable for use in this country. Kock mooI would however be 
satisfactory but its cost is high. 

A method of using building board which is said to be more satisfactory 
than that of Cementing it to wall surfaces is to fasten it to 1/4" battens 
spaced 10* apart, so that the building board is spaced 1/4" from the 
wall surface. The aii’ space behind the u-all board acts as damping and 
prevents the drumming or diaphragm effect which is normally caused by 
fastening such material at edges. This treatment has been developed by 
the Celotex Company and appears to be a possible solution to acoustic 
problem in this coimtry. 

A treatment which has been used recently in England and is said to 
be very satisfactory is that of hanging Cabots quilt, a material made of 
reed grass compressed and sewn between two sheets of canvas, spaced from 
the wails by about a foot. This treatment, while successful, is at present 
in its ei^erimental stage and has not therefore been considered in connec- 
tion with a decorative scheme, and does present difficulties from this point 
of view. ^ 

As the science of acoustics is advancing so very rapidly at present it 
would be advisable to wait until the last possible moment before deoidine 
what treatment should be used. Experiments are at present in progress 
by the Bnfash Broadcasting Corporation in England which may lead to a 
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successful and reasonably cheap acoustical treatment and it would be 
unwise to specify acoustical treatment unnecessarily early when by waiting 
a better method may be available. 

Considerable information on the subject of acoustics is contained in a 
paper on the “Acoustical design of studios for broadcasting’’ by H. L. 
Kirke and A, 13. Howe, and published in the Joumal of the Institute of 
Electrical Engineers. This paper gives curves showing the optimum 
reverberation period of studios of various sizes. In general the lower curve 
giving a lower reverberation time should be used. 

The formula for calculating the reverberation time of a studio is — 
m 0-05 V 

^ '=2'^o3'Ls: sTiogio (i~«)r 

V is the volume in cubic feet a is the absorption co-efficient ' of each 
'material used and S is the surface area of each particular material used. 

Eroin this formula the amount of absorbing material required to give 
any desired reverberation time can be calculated for any particular fre- 
quency and if this is done for various frequencies, a curve connecting 
reverberation time with frequency can be plotted. 

Experiments have also been carried out in England to study the effect 
of making W'all and ceiling surfaces iiregular. ■ The effect is to reduce 
the apparent rovcrl)ei‘ution time, and is not yet fully understood. Never- 
theless, it may be said that studios with a certain amount of irregularity 
in' the wall surfoces such ns could normally occur in the architectural 
design will be not only satisfactory but helpful to the acoustics. 

Another system of acoustic treatment used in America is that known 
ns ' iive end dead end treatment".^ In this system the end of the studio 
where the music is played is made live while the end where the microphone 
is situated is made dead, the argument being that performers like a live 
effect while the microphone is more .suitable in an acoustically dead en- 
vironment. This system is said to produce satisfactory results, although 
it is understood that in many cases such n studio is crowded with perform- 
ers w'hich tend to nnllify tlm live end dead end effect ns many of the 
performers wll be playing in the dead end of the studio. 
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NOTE BY THE (30NTH0LLER OE BROADCASTING. 

The foregoing roporli has been prepared in close consultation with me, 
and I can therefore stale that I am in agreement with the conclusions 
reached in it. It remains for mo only to add a brief comment on the 
recurrent expenditure which is likely to be involved when the network of 
stations jiroposed in the report has been established. The figures which 
I shall submit in this connection can of course be regarded only as 
approximate, but I do not think thtit they need be o-vceedod. 

2. A sum of approximnlely Rs. 300 n day per station is the present 
“programme expenditure’’ of the Indian State Broadcasting Service. It 
must bo remembered that this sum has to include travelling allowances 
of artists and spcnkci's, the upkeep of studios, trunk lines and many 
other items which cannot bo classed ns direct payments to artists. It is 
on the whole quite insullicicnt for a fu'st class programme, especially at 
stations whore talent is not easily procurable in the immediate neighbour- 
hood. The total annual cost of piogrnmmcs under this head at the 
Delhi, Bombay and Calcutta Stations is Its. .3,37,800. The present total 
annual average cost of stafT at the three stations is Its. 1,. ‘59,108, The 
total annual Cost of power for the three stations is Rs. 44,500. These 
figures, to which must be added Rs. 3,10,092 for misccllnncous items, 
such as technical maintenance, news services, purchase of instruments, 
roy-^Hies, furniture, rent of premises, radio puljlicntions, etc., bring the 
total budget of the Indian Stale Broadcasting Service (excluding Head- 
quarters Office) to Rs. 8,38,100. 

The annual iuqoine from customs duties on wireless receiving sets 
amounted in 193r)-,3G to Its. 10,80,000.'' The total income from licenses 
was Bs. 2,72,100. Tiie total income derived from broadcasting was, 
therefore, Its. 13,52,100 and shows every sign of increasing rapidly, ft 
may, therefore, be said that the Indian State Broadenctlng Service, W’ith 
an annual expenditure of Rs. 9,49,900 (incliuliiig the expenditure on 
Keadquarters and a special grant for re.coarch) and a proposed capital ex- 
penditure of Rs. 40 lakhs, is stdl paying its way, and is likely to continue 
to do so under the prcscivt urrangomcnls. 

3. But, the addition of nine new broadcasting stations, radiating a 
daily programme, must of eour.se entail a heavy increase in roenn-ent ex- 
penditure. It is unlikely that popular response will he quick enough to 
pay, at any rate for the first year or two. jnoro limn a part of Ibis 
additional burden, and Government will have to be prepared to meet it, 
and to meet it effectively. It is clearly quite useless to embark on any 
scheme for the cstablisliment of a number of stalionp unless the staff and 
resources of those stations are such as to ensure an efficient and attractive 
programme service, wliich will by degrees populnriso broadcasting and 
thus bring in sufficient funds to pennit further expansion. 

A. I will lake, first, the staff which will in my view be necessary 
lot the stations which liave been proposed. 


* Tlio incomo from tliifi source for the fiist tliroo inont'is of 19.3(5 was Rs. 3,9,3.000. 
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One loo hilowait station. 




Pay, 

Average 
cost per 
mensem. 

(a) Programmes. 


Bs. 

Bs. 

1 Station Director . . . 


760— 26— 000 plus 
spooial pay Bs. 160 

093 

1 Assistant Station Director . 


300—20—600 

467 

1 Programme Director . 


200—10—300 

273 

8 Programme Assistants (Bs. 187 each) 


160—6—200 

1,406 

2 Announcers (Bs. 137 each) 


100—6—160 

274 

2 Translators (Rs. 187 each) . 


160— 6— —200 

374 

1 Sub-Editor for vernacular programme 
papor •*«••• 

160—10—300 

244 




4,111 

(6) Technioal. ' 




1 Transmitter Engineer « . 

• 

300 — 20 — 600 plus 
special pay Bs. 60 

607 

1 Studio Engineer . . . 


300—20—600 

446 

3 Assistant Engineers (Bs. 273 each) 

* 

200—1 0—300 

819 

11 Technical Assistants (Bs. 138 each) 


100—10—160 

1,618 

2 Mechanics (Bs. 73 each) 


30—3 84:— (t— 100 

140 

I Supervisor for Power Plant . 


200—10—300 

273 

2 Power Plant Engineers (Rs. 138 each) 


100—10—160 

270 


3,985 


(c) Clerical and Inferior. 


1 Accountant .... 

. 160—10—260 

223 

2 Grade I Clorlrs (Be. 143 each) . 

. 100—4—120 

240 

2 Stenographers (Bs. 134 each) 

. 60 — 5 — 160 plus 



compensatory allow- 
ance of Bs. 30 
per mensem. 

208 

6 Grade II dcrlts (Bs. 73 each) 

46—46—3—00 

438 

2 Oar Drivers (Bs. 46 each) . 

# 30— “2— 60 

00 

2 Telephone Operators (Bs. 30 oach) 

. ' 30 

00 

1 Duftry ..... 

. 18 — 1/2—20 

23 

1 Hoad Peon .... 

18—1/2—20 

23 

0 Peons (including Cliowhidars Bs. 

18 


each) ..... 

. 16—1/6—17 

144 

* 

. 

1,616 


Totol per mensem , 

9,011 


Total per annum . 

1,16,332 
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Ono 5 hilowatt •station. 





Avomgo 



Pay. 

cost por 

(o) Programmee. 



monsoEQ, 



Bs. 

Re. ' 

1 Station Dirootor . 

• 

• 300—20—000 plus 




spooial pay Rs. 60 




p. m. 

607 

3 Progtammo Assistants (Bs. 187 oaoh) 

. 160—6—200 

6G1 

1 Announoor . . . 

* 

. 100—6—160 

137 




1,208 

{{») Toohnical. 




1 Enginoor-ia-Chatgo . 


» 200 — 10 — 300 plus 




.spociol pay Rs. 60 




p. m. 

323 

] Assistant Enginoor . . 


. 200-10-300 

273 

3 Toohnical Assistants (Bs. 138 each) 

. 100-10-160 

414 

2 Moohanics (Rs. 73 oaoh] . 

« 

. 30-3—84—4-100 

140 




1,160 

(c) Clerical and Inferior. 




1 Acoounlant . . . 


. 100-6—160 

137 

2 Grodo II clerks (Rs. 73 each) 

• 

, 45_-45_3— 90 

140 

1 Car Driver . . . 

• 

. 40 

40 

5 Peons (including Chovrkidats 


10 


each) . • a • 


. 16-1/6—17 

80 




403 

Totol for Ono Station por monsom . 

2,704 

Total for ono Station por annum , 

33,108 

Total for &vo Stations por nimum . 

1,06,840 


One S hilowatt Station or less. 



(a) Programmes, 



1 Station Dirootor 

. 200-10-301) plw 



spociol pay Rs. 60 



p. m. 

323 

2 Progmmmo Assistants (Rs. 187 odch) 

. 130—5—200 

374 

1 Annonneor .... 

. 100-5-160 

137 



834 

{!)) Technical 



1 Station Enginoor . , , 

. 200—10—300 

273 

2 Toohnical Assistants (Rs. 138 onclj) 

. 100-10-150 

270 

1 Mochairio 

;jq_3l_84— ^100 

73 




022 
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- 

Pay. 

(o) Clerieal and Inferior. 

'■1 AodOimtant and Head Clerk . , 

Bs. 

100—6—160 

2 Grade II clerks (Bs. 73 each) 

46—46—3—90 

• 1 Car Driver 

40 

'6 Peons (including Chowkidars Bs. 16 

each)- ' 

15—1/2—17 


Total for one Station per mensem 
Total for one Station per annum 
'Total for three Stations per anniun 


• • Aveia^post 
per mensem. 

Bs. 

137 

146 

40 

80 

4W 

1,869 

22,308 

66,924 


.. Additional Staff for. the Delhi. Short-wave Transmitter, 
(a) Programmes. 


1 Programme Assistant.. 

- . .. 160-^5—200 

187 

1 Announcer . . 

. •. 100—6—160 

137 

(6) Teehnical — 



1 Assistant Engineer 

. . . 200-10^-300 

•273 

1 Technical Assistant , 

100—10—160 

138 

1 M6ahknio '. 

30—3—81-4-100 

73 

* ' 

Total cost per mensem 

808 

\ • 

Total cost per annum 

9,690 


Tha additional sta£E required to work the scheme will, therefore, involve 
a recurrent expenditure of approximately Es. 3,60,000. 

B. I now come to the recurrent expenditure on power. Here especially 
the figures must be regarded as approximate as they will vary with the 
varying cost of power in different districts. In the case of the 100 
Idlowatt station it would probably be necessary to generate power. I 
have however, allowed a fairly wide margin in all cases. 

One 100 Mowatt station.- ''.(Class B or Floating Carrier). 

' ' per 

. annum. 

Bs. 

Input pf400‘kilowatte for a 12 hour programme (taking cost at 1 
anna por unit) Ks. 300 per xiay •• • • • • • 1,09,600 

One. S Icfloioait station.. 

Input of 30 kilowatts for an 8 hour programme (taking cost at 2 
annas a unit) Bs. 30 per day '. . . . 10,960 

Multiplied by five ' 64,760 


One 2 IcUowait station. 


Ihpuf of 16 • 4 kilowatts for a 6 hour programme Bs, 12 per day . 

... 4,400 


Multiplied by throe 



Total'post of.power . 


13,200 


1,77,460 
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G. Thirdly there is the cost of programmes. Any forecast of the 
programme expenditure is complicated by — 

(a) the fact that progi'ammcs may be made to cost anything, de- 

pending on the policy and resources of the broadcasting 
organization, ond the varying foes of artists; 

(b) the possibility that, by dovo]o])ing its own schools of music and 

drama, and by engaging artists on long term contracts, a 
broadcasting organization may considerably reduce the cost 
of programmes — ^but the reduction will bo a gradual one; 

(c) the possibility that in India during the next year or so trunk 

telephone communications will bo so developed and improved 
as to allow successful simultaneous broadcasts over the whole, 
or part of, the network, thus immensely reducing programme 
costs, 

Bearing these possibilities in mind, and allowing that small and outlying 
stations, at any rate in their initial stages, may have to be content with 
programmes less ambitious than higher powered stations -serving a greater 
number of listeners, 1 would assess approximate I'rogrnmme expenditure 
as follows' — 

One 100 IcHowatt station. > 

Rb,. 

Ra. 360 per day 1,27,760 

Ona S Icilowatt station. 

Ra. 200 per daj- ...... 73,000 

Multiplied by five ........ 3,06,000 

One 2 hilowatt station (6 'liows only). 

Ra. 100 per day 30,600 

Multiplied by (hroo ........ 1,00,600 

Tefal programme cxpciuliture . 0,02,250 


D. MiBCcllancous Expenses . — ^Here again the figures must bo regarded 
as approximate only. They are based upon the experience obtained at 
other stations and upon reasonable anticipations of development in such 
matters as trunk line facilities and nows services. 

Ra. 


•Equipment .... 

• • 


. 1,16,000 

Transport and mnintenonoo . 

• 


.70,000 

Repairs to Buildings 



. 16,000 

Technical maintenance . 



. 60,000 

-J-Hiro and purchase of insf ruments. 

oto, . 


. 40,000 

Service postage and telegrams 



. 10,000 

Rents, rates ^and taxes . 

• « 


0,000 

Telephone charges 

« • 


9,000 

OflSco expenses, oto. 

• • 


0,000 

Nows sorvioos 

• • 


26,000 

Radio publications . . 

■ • 


12,000 

jWnkngo by Trunk lines . 

• « 

• • • 

76,000 

• 


Total 

. 4,00,000 


• This fi^ro is 'intended to oovCr the equipment and furnishing of eleven studio pro- 
mises and maintenanoB. 

t Including recording apparatus and the cost of transcription programmes, and ths 
annual payment to Qramophono Companies in India. 

♦See page 23 of report. 



E. The expenflitwe contemplated most also include that oi a dentinal 
En^gineering Branch, to supervise the establishment of stations and their 
subsequent maintenance. This work has, up to the present, been left in 
charge of the Posts and Telegraphs Department, but with the develop- 
ment contemplated such an an*angement is likely to prove more costly and 
less efficient than a Central organization on the following lines: — 


No. 

Designation, 

Scqlo of pay. 

Average. 



Bb. 

Bs. 

1 

Chief Engineer ..... 

1,600—60—1,700 

1,600 

1 

Deputy Chief Engineer .... 

760—25—900 

843 

1 

OiHce Superintendent (for the Chief 

400—20—600 



Engineer) 

480 

2 

Aesistants 

140—10—280—10— 




310—16—400 

606 

1 

Stenographer . . . 

125—6—180—10— 



300 

213 

3 

Clerks and typists .... 

Draftsmen ...... 

Duftry ...... 

00 2 80 3 126 

270 

U 

2 

80—4—120 5 200 

218 

1 

16—1/2—20—1—30 

23 

4 

peons 1 (Ist Grade) .... 

IG 

16 


1 (2nd Grade) .... 

15 

16 


2 (3rd Grade) , . . . 

14 each 

28 


Totol per mensem 

4,212 


Total cost por annums=RB. 60,044 phw Rs. for contingon- 

CIOS «••••••*»• 

60,000 


F. With the development proposed it is clearly necessary to allow for 
some expansion of the Headquarters Staff, which at present is a small 
one. Under this heading allowance must be made for All-India services 
such ns Nows, Editoral staff, Besearch, and I’rnining. I would assess the 
figures roughly ns follows : — 


Bb. 

AdtniniGtrativo BtafT 3C,000 

Novrs Editorial staff ........ 40,000 

■Research and Training 40,000 

ContingoncicR . . - . . . . . . . 16,000 

Total . 1,30,000 


The total recurring expenditure, therefore, including all new and present 
stations (I would point out that the new stations proposed will take some 
three or four years to establish, and the recurring expenditure is not 



therefore'’likely to rise to the full figure ’until 'licenses and 'oustomsi receipts 
have also risen) may be taken to be approximately las follows: — 

Bb. 


j,\. 


1. Staff 

2. Power 

3. Programmes 
'I 

4. MiscellaneoTia 


( Present 
"IKew . 
J Piesent 
iNew - 
( Present 
Jlfew • 
(Present 
■[New • 


6. Central Engineering Organization 


6. Administrative staff . f Present 

\Now • 

7. News Editorial staff . 


8. Besearch and Training 

9. Contingencies . 


• 1,69,108 

- 3,60,000 

44,600 ' 

. 1,77.460 

. 3,17,800 . 

• 6,02,260 

3,10,662 
4,00,000 I 

00,000 > 

61,800 

36.000 

. . 40,000 

. 40,000 

16.000 ' 


Total recurring expenditure 


20,20,600 


It appears to me that, as broadcasting develops, it may reasonably be 

anticipated that a large part, if not the whole, of this expenditure may be 

met bom increased receipts either in the form of license fees, customs 
duties, or both. 

In conclusion it should be clearly stated that the report, and the 
proposed arrangement of stations, have been, based on a compromise 
between providing a sen'ice to urban areas, from which license revenues 
may be anticipated, and providing such service to rural areas as may be 
offset in cost, at least to some extent, by the revenue obtained from 

urban areas. So long as the Indian State Broadcastmg Service is 

regarded more or less as a commercial undertaking and not as a social 
service, such considerations must affect its development: but, under such 
conditions, rural areas of comiiaratively sparse population — ^whicli, it 
might be argued, are actually more in need of broadcasting than richer 
and more populous districts — are necessarily excluded from its scope. It 
may be thought that the idea of a self-supporting service is wrong, and 
that Government should devote the limited funds available to "unremu- 
nerative" stations in rural areas. There are several good reasons for 
holding the more mercenary view. If broadcasting is to develop as it 
should, the Service must have a life of its own and strength to survive 
budgetary fluctuations. In the early stages at least vitality can come 
only from the body of sophisticated listeners w'ho are prepared to pay 
tor their entertainment. Genei’alizations about the value of rural broad- 
casting are not necessarily correct, and in actual fact little is known at 
present of the rural side of broadcasting problems. It is quite arguable 
that if Government are prepared tp devote Es. 40 laUlis initial and 
Rs. 26 lahlis recurrent to Social Services in rural areas, they might find 
better objects of expenditure than broadcasting. But if Government 
allot these sums to a rationally prepared broadcasting scheme, the pro- 
bability is that they will, without imposing an additional burden on the 
general taxpayer, provide a service both for the towns and for the villages, 
which has ndtliin it the seeds of development on a self-supporting basis. 
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